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AMENDED  STEAMBOAT-INSPECTION  RULES  AND 
REGULATIONS. 

Department  of  Commerce  and  Labor, 
Office  of  the  Secretary, 

WasJbington,  September  9,  1908. 

To  Supervising  and  Local  Inspectors ^  Steamboat- Inspection  Service^ 
and  others  concerned: 

At  the  regular  annual  meeting  of  the  Board  of  Supervising  In- 
spectors, Steamboat-Inspection  Service,  held  in  Washington,  D.  C, 

from  January  15  to  March  4,  1908,  in  pursuance  of  section  4405, 
Revised  Statutes  of  the  United  States,  amendments  were  made  to 
the  following-named  sections  of  the  General  Rules  and  Regulations: 
Sections  6  and  7,  Rule  I;  4,  9,  12,  13,  14,  15,  16,  17,  19,  20,  21,  24, 
25,  26,  31,  and  32,  Rule  11;  Rule  III  entirely  revised;  13,  14,  15, 
and  16,  Rule  IV;  23,  25,  27,  29,  30,  34,  41,  42,  44,  and  46,  Rule  V; 
1  and  3,  Rule  VII;  1,  Rule  IX;  6  and  8,  Rule  X. 

These  amendments  to  the  rules,  having  received  the  approval  of 
the  Secretary  of  Commerce  and  Labor,  have  now  the  force  of  law, 
as  provided  in  section  4405,  Revised  Statutes,  and  must  be  observed 

Rule  V  of  the  pilot  rules  for  the  inland  waters  of  the  Atlantic  and 
Pacific  coasts  was  amended  in  the  rule  for  steam  vessels  when  moved 
from  their  docks  or  berths,  so  as  to  agree  literally  with  the  wording 
of  the  rule  as  contained  in  the  act  of  Congress  approved  June  7,  1897. 
This  change  in  the  rule  is  practically  verbal  only,  and  Forms  803  and 
804  of  the  pilot  rules  now  in  use  need  not  be  replaced  by  the  new 
forms  containing  the  amended  rule. 

The  rules  for  ̂ 'Lights  for  rafts  and  other  water  craft  navigating 
the  inland  waters  of  the  Atlantic  and  Pacific  coasts,  propelled  by 

hand  power,  horsepower,  or  by  the  current  of  the  river,"  (p.  13, 
Form  804)  were  amended  by  striking  out  the  words  ''or  towed" 
from  the  second  paragraph  thereof,  so  that  the  paragraph  as  amended 
reads  as  follows: 

Rafts  propelled  by  hand  power  or  by  the  current  of  the  river,  or  which  shall  be 
anchored  or  moored  in  or  near  a  channel  or  fairway,  shall  carry  white  lights,  as  fol- lows: 

These  amendments  to  pilot  Rule  V  and  to  the  rule  for  lights  for 
rafts  also  received  the  approval  of  the  Secretary  of  Commerce  and 
Labor,  and  have  now  the  force  of  law. 

The  resolution  of  the  Board,  adopted  on  January  25,  1889,  recom- 
mending the  use  of  two  white  lights  on  the  stern  of  steamers  towing 

other  vessels  when  navigating  rivers  whose  waters  flow  into  the 
(3) 
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Gulf  of  Mexico  (p.  16,  Form  806)  was  amended  by  substituting  two 
red  lights  for  the  two  white  lights  referred  to. 

The  resolution  as  amended  reads  as  follows: 

Resolution  adopted  by  the  Board  of  Supervising  Inspectors,  January  31,  1908,  and 
approved  by  the  Acting  Secretary  of  Commerce  and  Labor  on  August  20,  1908,  recom- 

mending lights  for  towboats: 
Resolved,  That  it  is  the  sense  of  this  Board  that  where  towboats  navigating  rivers 

whose  waters  flow  into  the  Gulf  of  Mexico  find  it  necessary  to  use  a  signal  light  or 
lights  on  the  stern  of  their  boats  they  are  advised  to  use,  uniformly,  two  red  lights, 
one  above  the  other,  3  feet  apart,  the  upper  light  not  to  be  less  than  15  feet  above  the 
roof  of  the  upper  deck  on  the  after  part  of  the  stern  of  the  steamer. 

The  acts  of  the  executive  committee  of  the  Board  of  Supervising 
Inspectors,  in  the  meeting  of  May  28,  1907,  as  approved  by  the  Sec- 

retary of  Commerce  and  Labor,  were  ratified  by  the  Board,  which 
action  of  the  Board  has  been  approved  by  the  Secretary  of  Com- 

merce and  Labor. 

The  life-saving  and  other  equipments  approved  by  the  Board  at 
this  meeting,  which  also  received  the  approval  of  the  Secretary  of 
Commerce  and  Labor,  under  the  authority  of  section  4491,  Revised 
Statutes,  and  pipe  boilers  approved  by  the  Board  at  this  meeting, 
under  the  provisions  of  section  4429,  Revised  Statutes,  are  included 

in  the  list  of  ''Instruments,  machines,  and  equipments  approved  for 
use  on  vessels/'  and  in  the  list  of  approved  boilers,  in  this  publication. 

Oscar  S.  Straus, 
Secretary. 



OFFICERS  OF  THE  STEAMBOAT-INSPECTION  SERVICE/^ 

Geo.  Uhler,  Supervising  Inspector-General, 
William  F.  Gatchell,  Chief  Cleric, 

Washington,  D.  C. 

supervising  inspectors. 

First  district. — ^John  Bermingham,  San  Francisco,  Cal. 
Second,  district. — Ira  Harris,  New  York,  N.  Y. 
Third  district. — John  W.  Oast,  Norfolk,  Va. 
Fourth  district. — Joseph  J.  Dunn,  St.  Louis,  Mo. 
Fifth  district. — John  D.  Sloane,  Dubuque,  Iowa. 
Sixth  district. — Eugene  L.  Dorsey,  Louisville,  Ky. 
Seventh  district. — Daniel  J.  Dougherty,  Cincinnati,  Ohio, 
Eighth  district. — Charles  H.  Westcott,  Detroit,  Mich. 
Ninth  district. — James  Stone,  Cleveland,  Ohio. 
Tenth  district. — John  A.  Cotter,  New  Orleans,  La. 

TERRITORY  EMBRACED  IN  SUPERVISING  DISTRICTS. 

First  district  embraces  all  waters  and  rivers  of  the  United  States 
west  of  the  Rocky  Mountains. 

Second  district  embraces  the  waters  of  the  Atlantic  coast,  rivers, 
and  tributaries  between  the  Bay  of  Passamaquoddy  and  Cape  Charles. 

Third  district  embraces  the  waters  of  the  Atlantic  coast,  rivers, 
and  tributaries  between  Cape  Charles  and  Cape  Sable. 
Fourth  district  embraces  the  Mississippi  River  and ,  tributaries 

from  above  Greenfield,  Mo.,  up  to  and  including  Keokuk,  Iowa;  the 
Illinois  River,  below  Peoria,  and  the  Missouri  River  up  to  the  mouth 
of  the  Niobrara  River  at  its  junction  with  the  Missouri  River. 

Fifth  district  embraces  the  upper  Mississippi  River  and  its  tribu- 
taries above  Keokuk,  Iowa;  the  Red  River  of  the  North,  and  that 

part  of  the  Missouri  River  and  its  tributaries  above  its  junction  with 
the  Niobrara  River,  and  all  that  portion  of  Lake  Superior  bounded  by 
the  States  of  Minnesota  and  Wisconsin. 

Sixth  district  embraces  the  Ohio  River  and  tributaries  up  to  and 
including  Carrollton,  Ky.,  and  the  Mississippi  River  and  tributaries 
from  Greenville,  Miss.,  up  to  and  including  Greenfield,  Mo. 

vSeventh  district  embraces  the  Ohio  River  and  tributaries  above 
Carrollton,  Ky. 

Eighth  district  embraces  all  the  waters  of  the  lakes  north  and 
west  of  Lake  Erie,  with  their  tributaries,  except  that  portion  of  Lake 

«Li8t  of  officers  and  clerks  corrected  to  November  19,  1908. 
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Superior  which  is  bounded  by  the  States  of  Minnesota  and  Wisconsin, 
and  also  includes  the  upper  portion  of  the  Illinois  River  down  to  and 
including  Peoria,  111. 

Ninth  district  embraces  all  the  waters  of  the  River  St.  Lawrence, 
Lakes  Erie,  Ontario,  and  Champlain,  and  their  tributaries. 

Tenth  district  embraces  the  coast  and  tributary  waters  of  the 
Gulf  of  Mexico,  between  Cape  Sable  and  the  mouth  of  the  Rio  Grande, 
and  the  Mississippi  River  and  tributaries  to  Greenville,  Miss. 

LOCAL  INSPECTORS. 

District. Port. Of  hulls. Of  boilers. 

First  . 

Second. 

Third. 

Fourth. 
f  iFTH.  .. 
Sixth. 

Skventh... 

KlOHTII. 

San  Francisco,  Cal. . . 
.-..do  
....do  
....do  
....do  
Portland,  Oreg  
Seattle,  Wash  ....do  
...-do  
.-.-do  
.-..do  
Juneau,  Alaska  
St.  Michael,  Alaska. - 
Honolulu,  Hawaii. . . 
New  York  N.  Y.... 
.-..db.  
....do  
....do  
...-do  
....do  
....do  
....do  
....do  
....do  
....do  
....do  
....do  
...-do  
....do  
Boston,  Mass  
....do  
....do  
....do  
Philadelphia,  Pa   do  
....do  
....do  
....do  
New  London,  Conn. 
Albany,  N.  Y  
Portland,  Me  
Providence,  R.  I  
Bangor,  Me  
New  Haven,  Conn... 
Norfolk,  Va  
....do  
....do  
Baltimore,  Md  
....do  
....do  
....do  
Charleston,  S.  C  
Savannah,  Ga  
Jacksonville,  Fia  
St.  Louis,  Mo  
Dubuque,  Iowa  
Duluth,  Minn  
Louisville,  Ky  
KvansviUe,  Ind  
Nashville,  Tenn  
Memphis,  Tenn  
Cincinnati,  Ohio  
Point  Pleasant,  W. 

Va. 
FltUsburg,  Pa  
Detroit,  Mich  
Chicago,  111  

a  Detailed  to  Portland,  Oreg. 
b  Detullcd  to  Coutesvlllo,  Pa. 

O.  F.  BoUes  
Thomas  P.  Deering,  assistant.. 
James  Guthrie,  assistant  
Frank  H.  Turner,  assistant  
John  N.  Ansell,  assistant  
Edward  S.  Edwards  
Bion  B.  Whitney  
Evan  Griflaths,  assistant  
Charles  F.  Herriman,  assistant - 
Edward  G.  Rouse,  assistant — 
Donald  S.  Ames,  assistant  a  — Geo.  H.  Whitney  
Austin  N.  Walton  
William  Howe  
Henry  M.  Seeley.  
Geo.  T.  Charlton,  assistant  
Frank  J.  Smith,  assistant  
Charles  M.  Bunce,  assistant  
Thos.  H.  Foster,  assistant  
Joseph  Watkinson,  assistant — 
Albert  H.  Terry,  assistant  
Henry  Wellman,  assistant  Cornelius  H.  Smith,  assistant.. 
Everett  J.  Millikin,  assistant... 
H.  McG.  Taylor,  assistant  
Hector  R.  Campbell,  assistant. . 
Alan  S.  Johnstone,  assistant — 
Humphrey  Jones,  assistant  
Wm.  A.  Carleton  
Oscar  G.  Haines,  assistant  
Henry  L.  Thompson,  assistant. 
Frank  C.  Lane,  assistant  c  
Redford  A.  Sargent  
Harry  S.  Miller,  assistant  
Hannon  M.  Power,  assistant... 
Hugh  MacPherson,  assistant... 
Peter  C.  Rickmers,  assistant.-.. 
Wm.  E.  Withey  
Robert  B.  Keller  
George  A.  Pollister  Edward  Wilcox  
Chas.  O.  Cousins  
Victor  E.  Wright  
Robert  E.  Tapley  
Alexander  Calcott,  assistant... 
August  E.  Blom,  assistant  
Chas.  W.  Wright  
Richard  A.  Dunn,  assistant  
Lewis  F.  Powell,  assistant  
Ernest  D.  Sproul,  assistant  Frederic  B.  Rice  
Wm.  G.  Lee  
Wm.  A.  Shaw  
Archibald  Gordon  
George  B.  Knapp  
John  Monaghan  
John  E.  Abraham  
Richard  H.  Williams  
George  M.  Green  
William  J.  Hodgo  
John  K.  Peyton  
Wm.  H.  Clark  
Isasic  B.  Williams. 
Frederick  J.  Mono. 
Ira  B.  Mansfield.. 

c  Detailed 
d  Dotallod 

John  K.  Bulger. 
John  E.  Wynn,  assistant. 
Joseph  P.  Dolan,  assistant. 
John  B.  Wolters,  assistant. 
George  W.  Quinn,  assistant. Geo.  F.  Fuller. 
Robert  A.  Turner. 
Harry  C.  Lord,  assistant. 
Thomas  J.  Young,  assistant. 
Thomas  Short,  assistant. 
George  Q.  Weldin,  assistant,  o Frank  H.  Newhall. 
Thomas  J.  Heeney. 
Carl  F.  Lehners. 
John  L.  Crone. 
Wm.  G.  Fenwick,  assistant. 
Wm.  H.  Powers,  assistant. 
Richard  F.  Wilson,  assistant. 
Charles  Stewart,  assistant. 
John  W.  Fleming,  assistant. 
John  J.  McCarthy,  assistant. 
John  W.  Waters,  assistant. 
John  E.  Gunn,  assistant. 
Jesse  O.  Arkebauer,  assistant. 
Alfred  G.  Knights,  assistant. 
Frank  C.  Williams,  assistant. 
George  F.  Coleman,  assistant. 
John  B.  Hay  ward,  assistant.  6 
Edward  G.  Allen,  assistarlt.  c Andrew  J.  Savage. 
Wm.  M.  Oilman,  assistant. 
Newell  A.  Perry,  assistant. 
Albert  R.  Jackson,  assistant,  d David  H.  Howard. 
Samuel  A.  Mills,  assistant. 
John  E.  Wilson,  assistant. 
Clement  A.  Mattson,  assistant. 
Joseph  N.  J.  Seltzer,  assistant. John  Stewart. 
Andrew  Gaul. 
John  H.  Trevett.  • Chas.  A.  Potter. 
Walter  L.  Blaisdell. 
Frederick  L.  Dennis. 
Edward  W.  Bray. 
Thomas  J.  Uanlon,  assistant. 
Henry  L.  Simpson,  assistant. 
Edwin  F.  White. 
Michael  Stanton,  assistant. 
George  L.  Taylor,  assistant. 
Joseph  K.  Cotton,  assistant. 
John  T.  Borden. 
Edward  B.  Fitzgerald. 
Chas.  A.  Spencer. 
Wm.  J.  Macdonald. James  I.  Cary. 
Michael  F.  clialk. 
Charles  T.  Greenwood. 
John  II.  Mooro. 
Joe  M.  St.  John. 
Henry  Waltz. George  W.  Dameron. Charles  G.  Thomas. 

George  H.  Atkinson. John  II.  Galwey. 
Roy  L.  Peck, to  Pittsburg.  Pa. 
toProvidonce,  II.  I. 
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LOCAL  INSPECTORS-Continued. 

District. 

Eighth. 

Ninth. 

Tenth. 

Port. 

Grand  Haven,  Mich 
Marquette,  Mich  Milwaukee,  Wis  
....do  
....do...  
....do....  
...do  

Port  Huron,  Mich. . 
Cleveland,  Ohio  
Buffalo,  N.  Y  
 do  
 do  

Burlington,  Vt  
Oswego,  N.  Y  
Toledo,  Ohio  
New  Orleans,  La  
 do  
 do  

Apalachicola,  Fla  
Galveston,  Tex  
Mobile,  Ala  
San    Juan,  Porto Rico. 

Of  hulls. 

George  W.  Pardee  
Charles  M.  York  .'  Frank  W.  Van  Patten  
Thos.  W.  Swift,  assistant.. .  .. 
Henry  C.  McCallum,  assistant  a 
Robert  Reid,  assistant  b  
Samuel  Thurston,  assistant  c . . Willis  W.  Stewart  
Nils  B.  Nelson  
Frederick  L.  R.  Pope  
James  M.  Todd,  assistant  
Thomas  W.  Gould,  assistant  d, 
Byron  J.  Holt  John  R.  Molther  
Charles  A.  Potter  
Benjamin  F.  Kelly  
Robert  J.  McBride,  assistant.. 
Wm.  Norman,  assistant.  
George  H.  Whiteside  
Robert  G.  Murray  
Samuel  Taylor  
Wm.  K.  Martin  

Of  boilers. 

Charles  C.  Eckliff. 
Charles  M.  Gooding. 
William  A.  Collins. 
Perry  N.  Knaggs,  assistant. 
George  M.  Milne,  assistant. « 
William  Nicholas,  assistant.  & 
George  Purvis,  assistant. c Frank  Van  Liew. 
James  McGrath. 
Joseph  G.  Schumacher. 
Wm.  P.  Nolan,  assistant. 
Silas  H.  Hunter,  assistant,  d Andrew  I.  Goodhue. 
Robert  Chestnut. 
Wm.  F.  Plietz. 
Cecil  N.  Bean. 
Peter  J.  Dromgool,  assistant. 
Chas.  W.  De  Witt,  assistant. Alton  Pierce. 
Felix  Smith. 
Eugene  O'Brien. Robert  F.  Hall. 

a  Detailed  to  Detroit,  Mich. 
b  Detailed  to  Chicago,  111. 

c  Detailed  to  Grand  Haven,  Mich. 
d  Detailed  to  Cleveland,  Ohio. 

Clerics  to  Supervising  Inspector,  Second  District. 

Walter  Richards,  New  York,  N.  Y. 
Harry  A.  Quiremand,  New  York,  N.  Y. 

Clerks  to  local  boards. 

Thomas  R.  Craigie,  San  Francisco,  Cal. 
Hugo  Hauser,  San  Francisco,  Cal. 
Chas.  D.  Holliger,  San  Francisco,  C51. 
Arthur  F.  Merrill,  Portland,  Oreg. 
Willis  H.  Rooks,  Seattle,  Wash. 
Wesley  E.  Walker,  Seattle,  Wash. 
Gustavus  E.  Hart,  St.  Michael,  Alaska. 
James  J.  Sullivan,  Honolulu,  Hawaii. 
Frank  J.  Dunlea,  New  York,  N.  Y. 
Harry  S.  Eckert,  New  York,  N.  Y. 
John  Groener,  jr..  New  York,  N.  Y. 
Joseph  C.  Trotter,  New  York,  N.  Y. 
D.  J.  Phelan,  New  York,  N.  Y. 
Thomas  B.  Martin,  New  York,  N.  Y. 
William  C.  Osborne,  New  York,  N.  Y. 
John  J.  J.  Halloran,  New  York,  N.  Y. 
Herman  Guth,  New  York,  N.  Y. 
George  A.  Copeland,  Boston,  Mass. 
John  M.  B.  Kelly,  Boston,  Mass. 
James  E.  Gallagher,  Philadelphia,  Pa. 
William  E.  McFarland,  Philadelphia,  Pa. 
Chas.  W.  Loux,  Philadelphia,  Pa. 
John  J.  Mclntee,  New  London,  Conn. 
Thomas  J.  Reilly,  Albany,  N.  Y. 
W.  H.  O'Brion,  Portland,  Me. 
James  N.  Stover,  Providence,  R.  I. 
Earl  Crandlemire,  Bangor,  Me. 
John  S.  Conway,  New  Haven,  Conn. 
George  M.  Kitzmiller,  Norfolk,  Va. 
Wm.  G.  Ceilings,  Norfolk,  Va. 
Chas.  L.  Wiegand,  Baltimore,  Md. 
George  B.  Sprow,  jr.,  Baltimore,  Md. 

Horace  N.  Woodruff,«  Baltimore,  Md. 
Harry  F.  Kabernagel,  Charleston,  S.  C. 
George  A.  Gregory,  Savannah,  Ga. 
H.  R.  Maxey,  Jacksonville,  Fla. 
Henry  E.  FoUuo,  St.  Louis,  Mo. 
Wm.  R.  Oliver,  Dubuque,  Iowa. 
Donald  McLennan,  Duluth,  Minn. 
Arley  R.  Kimmerling,  Louisville,  Ky. 
Emory  F.  Kohlmeier,  Evansville,  Ind. 
Ozro  W.  Brumfiel,  Nashville,  Tenn. 
James  F.  Reed,  Memphis,  Tenn. 
Augustus  W.  Snyder,  Cincinnati,  Ohio. 
Victor  M.  Grubb,  Pittsburg,  Pa. 
George  E.  Meddaugh,  Point  Pleasant,  W. 

Va. 
Alfred  J.  Doyle,  Detroit,  Mich. 
Arthur  E.  Schutt,  Chicago,  HI. 
Elmer  C.  Hurless,  Grand  Haven,  Mich. 
Elmer  H.  Becktell,  Marquette,  Mich. 
Lee  R.  Whitney,  Milwaukee,  Wis. 
David  McArron,  Port  Huron,  Mich. 
Edward  Lawlor,  Cleveland,  Ohio. 
John  E.  Mulroy,  Buffalo,  N.  Y. 
Harold  R.  Bassett,  Buffalo,  N.  Y. 
Willis  E.  Monty,  Burlington,  Vt. 
Charles  F.  Hager,  Oswego,  N.  Y. 
Edward  M.  Mansuy,  Toledo,  Ohio. 
George  J.  West,  New  Orleans,  La. 
Walter  S.  Otto,  New  Orleans,  La. 
Wm.  J.  Glasgow,  Apalachicola,  Fla. 
Ben  L.  Read,  Galveston,  Tex. 
J.  Brooks  Clark,  Mobile,  Ala. 

a  Detailed  to  Coatesville,  Pa. 





GENERAL  RULES  AND  REGULATIONS. 

Rule  I. — Boiler  Plate. 
Section. 

Bending  and  quenching  test  of  steel   7 
Bending  test  of  iron   8 
Bessemer  steel  plate  allowed  for  tubes   7 
Boilers  used  for  other  than  marine  purposes  allowed  under  certain 
conditions   4 

Chemical  test  required  of  steel  plate   7 
Ductility  and  other  qualities  of  steel  plate,  how  obtained   7 
Ductility  ̂ nd  other  qualities  of  iron  plate,  how  obtained   8 
Foreign-built  boilers  of  vessels  admitted  to  American  registry   10 
Form  of  recording  tests   9 
Gauge  for  determining  the  thickness  of  boiler  plates   9 
Iron  plates,  tests  required  of   8 
Manufacturers  to  furnish  affidavit   9 
Manufacturer's  affidavit,  form  of   9 
Plates,  how  to  be  stamped  by  manufacturer   1 
Plates,  how  to  be  stamped  by  inspectors   5 
Plates,  restamping  of   2 
Plates,  rating  tensile  strength  of   3 
Platas  for  repairs  or  to  be  carried  in  stock  may  be  tested   5 
Physical  test  required  of  steel  plate   7 
Physical  test  required  of  iron  plate   8 
Restamping  of  plates   2 
Sample  pieces,  dimensions  of,  and  how  prepared   6 
Steel  plates,  only  basic  or  acid  open-hearth  to  be  allowed,  except Bessemer  steel  for  tubes   7 
Steel  plate,  tests  required  of   7 
Steel  plate,  certificate  required  of  kind  of  manufacture,  and  of 

chemical  analysis  of   7 
Tensile  strength  to  be  rated  with  lowest  stamp  on  plate   3 
Tensile  strength,  how  obtained   6 
Tensile  strength  of  steel,  limits  of   7 
Tensile  strength  of  iron,  limits  of   8 
Tensile  strength  of  foreign-built  boilers  admitted  to  American 
registry   10 

STAMPS. 

1.  Every  iron  or  steel  plate  intended  for  the  construe-  §4431,  r.s. 
tion  of  boilers  to  be  used  on  steam  vessels  shall  be  stamped 
by  the  manufacturer  in  at  least  five  places  and  in  the  fol- 

lowing manner: 
At  the  corners,  at  a  distance  of  about  8  inches  from  the 

edges,  and  at  or  near  the  center  of  the  plate,  with  the 
name  of  the  manufacturer,  the  place  where  manufac- 

tured, and  the  number  of  pounds  tensile  stress  it  will  bear 
to  the  sectional  square  inch,  which  must  not  be  less  than (9) 
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(I,  1)  45,000  pounds  for  iron  or  50,000  pounds  for  steel:  Pro- 
vided, however,  That  where  the  original  plate,  as  rolled,  is 

cut  into  smaller  plates,  or  sheets,  each  sheet  or  plate 
thereof  shall  bear  at  least  one  stamp  in  such  location  as 
will  best  insure  identification  of  the  plate  or  sheet  when 
assembled  in  construction. 

§  4431,  R.s.  2.  Any  plate  may  be  restamped  by  the  manufacturer 
in  the  presence  of  a  local  or  assistant  inspector,  to  the 
tensile  strength  of  the  sample:  Provided,  That  such  re- 
stamping  is  within  the  limits  prescribed  by  these  rules, 
and  done  before  shipment  from  the  mills. 

^§1  4431,  4433,  3.  Whenever  inspectors  shall  find  a  plate  of  iron  or 
steel  with  stamps  differing  as  to  the  tensile  strength  of  the 
material  they  shall  rate  the  tensile  strength  of  the  same  in 
accordance  with  the  lowest  stamp  found  thereon. 

§  4430, R.s.  4.  Boilers  built  since  February  28,  1872,  of  material 
stamped  and  tested  according  to  the  requirements  of  sec- 

tion 4430,  Revised  Statutes,  and  having  a  record  thereof 
in  the  office  of  the  local  inspectors  in  the  district  where 
the  boiler  was  built  or  intended  to  be  used,  may.  be  used 
for  marine  purposes,  notwithstanding  that  such  boilers 
may  have  been  used  for  other  purposes:  Provided,  That 
in  the  judgment  of  the  local  inspectors  they  are  deemed 
safe  for  the  purpose. 

§  4431, R.s.  5^  If  ti^e  plates  possess  the  physical,  chemical,  and 
other  lawful  qualities  required  by  these  rules,  the  in- 

spector making  the  test  shall  stamp  the  plate  near  the 

manufacturer's  stamp,  with  the  official  stamp  of  the 
United  States  Steamboat-Inspection  Service,  and  with 
the  initials  of  his  name  and  a  serial  number. 

Plates  may  be  tested  and  inspected  at  the  mills  for  re- 
pairs to  marine  boilers  or  to  be  carried  in  stock,  the  report 

of  such  test  to  be  in  duplicate,  one  copy  to  be  furnished 
through  the  supervising  inspector  to  the  local  inspectors 
in  the  district  where  the  purchaser  of  such  material  is 
located,  and  the  other  to  the  purchaser,  who  shall  deliver 
a  copy  of  the  same  to  the  parties  using  the  material,  who, 
in  turn,  shall  submit  the  same  to  the  local  inspectors  in 
the  district  where  the  material  is  to  be  used,  before  being 
assembled  in  the  boiler.  Steamers  carrying  such  repair 
material  to  be  used  in  emergencies  shall  carry  the  record 
of  each  sheet  of  such  material  on  board. 

TESTING. 

u%.  ^'  -^^^^^  Ju^^  ̂ 0,  1905,  every  iron  or  steel  plate  sub- 
ject to  tensile  strain,  to  be  used  in  the  construction  of 

boilers  for  steamers  subject  to  the  provisions  of  Title  LII, 
shall  be  inspected  and  tested  by  an  inspector  duly  author- 

ized under  the  provisions  of  said  title,  as  follows: 
All  material  must  be  free  from  laminations,  cracks, 

scabs,  or  other  defects  tending  to  re'duce  its  strength. 
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All  plates  which  show  defects  in  these  or  other  respects 
shall  be  rejected. 

From  each  plate  as  rolled  there  shall  be  taken  two  test 
pieces,  one  for  tensile  test  and  one  for  bending  test.  The 
piece  for  tensile  test  shall  be  taken  from  the  side  of  the 
plate  at  about  one-third  of  its  length  from  the  top  of  the 
plate,  and  the  piece  for  bending  test  shall  be  taken  trans- 

versely from  the  top  of  the  plate  near  the  center. 
All  the  pieces  shall  be  prepared  so  that  the  skin  shall 

not  be  removed,  the  edges  only  planed  or  shaped. 
In  no  case  shall  test  pieces  be  prepared  by  annealing  or 

reduced  in  size  by  hammering. 
Tensile-test  pieces  shall  be  at  least  16  inches  in  length, 

from  IJ  to  3^  inches  in  width  at  the  ends,  which  ends  shall 
join  by  an  easy  fillet,  a  straight  part  in  the  center  of  at 
least  9  inches  in  length  and  1  inch  in  width,  in  form  accord- 

ing to  the  following  diagram,  marked  with  light  prick 
punch  marks  at  distances  1  inch  apart,  spaced  so  as  to 
give  8  inches  in  length:  Provided ^  however,  That  where 
samples  are  tested  on  the  testing  machines  of  the  Steam- 

boat-Inspection Service  the  test  pieces  shall  not  have  a 
greater  width  on  the  ends  than  2  inches. 

(I,  6) 

^    About  3  inches,  j. 9  inchea. ^    About  3  inches.  [. 

STEEL  PLATES. 

7.  Only  steel  plates  manufactured  by  what  is  known  §4430,  r.s. 
as  the  basic  or  acid  open-hearth  processes  will  be  allowed 
to  be  used  in  the  construction  of  boilers  for  marine  pur- 

poses, and  the  manufacturer  shall  furnish  a  certificate 
with  each  order  of  steel  tested,  stating  the  technical  proc- 

ess by  which  said  steel  was  manufactured.  This  is  not 
intended  to  apply  to  plates  used  in  the  construction  of 
Bessemer  steel  tubes. 

No  plate  made  by  the  acid  process  shall  contain  more 
than  .06  per  cent  of  phosphorus  and  .04  per  cent  of  sul- 

phur, and  no  plate  made  by  the  basic  process  shall  contain 
more  than  .04  per  cent  of  phosphorus  and  .04  per  cent  of 
sulphur,  to  be  determined  by  analysis  by  the  manufactur- 

ers, verified  by  them,  and  a  copy  furnished  the  inspector 
for  each  order  tested;  which  analysis  shall,  if  deemed 
expedient  by  the  Supervising  Inspector-General,  be  veri- 

fied by  an  outside  test  at  the  expense  of  the  manufacturer 
of  the  plate. 

For  steel  plates  the  sample  must  show,  when  tested,  a 
tensile  strength  not  lower  than  50,000  pounds  and  not 
more  than  75,000  pounds  per  square  inch  of  section.  No 
plate  shall  be  stamped  with  a  greater  tensile  strength 
than  70,000  pounds.    Such  sample  must  also  show  an 
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(I,  7)  elongation  of  at  least  25  per  cent  in  a  length  of  2  inches 
for  thickness  up  to  one-fourth  inch,  inclusive ;  in  a  length 
of  4  inches  for  over  one-fourth  to  seven-sixteenths  inch, 
inclusive ;  in  a  length  of  6  inches  for  all  plates  over  seven- 
sixteenths  inch.  The  sample  must  also  show  a  reduction 
of  sectional  area  as  follows: 

At  least  50  per  cent  for  thickness  up  to  one-half  inch, 
inclusive ;  45  per  cent  for  thickness  over  one-half  to  three- 
fourths  inch,  inclusive,  and  40  per  cent  for  thickness  over 
three-fourths  of  an  inch. 

Quenching  and  bending  test. — Quenching  and  bending 
test  pieces  shall  be  at  least  12  inches  in  length  and  from  1 
to  3i  inches  in  width.  The  sides  where  sheared  or  planed 
must  not  be  rounded,  but  the  edges  may  have  the  sharp- 

ness taken  off  with  a  fine  file.  The  test  piece  shall  be 
heated  to  a  cherry  red  (as  seen  in  a  dark  place)  and  then 

plunged  into  water  at  a  temperature  of  about  82°  F. 
Thus  prepared,  the  sample  shgill  be  bent  to  a  curve,  the 
inner  radius  of  which  is  not  greater  than  one  and  one-half 
times  the  thickness  of  the  sample,  without  cracks  or  flaws. 
The  ends  must  be  parallel  after  bending. 

IRON  PLATES.  ' 

§  4430,R.  s.  8.  For  iron  plates  the  sample  must  show,  when  tested, 
a  tensile  strength  not  lower  than  45,000  pounds  and  not 
more  than  60,000  pounds  per  square  inch  of  section.  It 
must  also  show  an  elongation  of  at  least  15  per  cent  in  a 
length  of  8  inches.  The  sample  must  also  show  a  reduc- 

tion of  sectional  area  as  follows:  For  samples  showing 
45,000  pounds  tensile  strength,  15  per  cent,  and  for  each 
additional  1,000  pounds  tensile  strength  up  to  55,000 
pounds  add  1  per  cent.  For  samples  over  55,000  pounds 
to  60,000  pounds  tensile  strength,  25  per  cent  only  will 
be  required. 

Bending  test. — Bending  test  pieces  shall  be  at  least  12 
inches  in  length  and  from  1  to  3^  inches  in  width.  The 
sides  where  sheared  or  planed  must  not  be  rounded,  but 
the  edges  may  have  the  sharpness  taken  off  with  a  fine  file. 

Thus  prepared,  the  sample  shall  be  bent  cold  to  an 

angle  of  90°  to  a  curve,  the  inner  radius  of  which  is  not 
greater  than  one  and  one-half  times  the  thickness  of  the 
sample,  without  cracks  or  flaws. 
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RECORD  OF  TESTS.  (I) 

9.  All  tests  made  of  boiler  material  must  be  recorded  §4405,R.a.j 
upon  a  table  of  the  following  form: 
Tensile  tests  of  samples  of  material  intended  to  he  employed  in  the  construc- 

tion of  boilers  of  steam  vessels  made  on  testing  machine. 
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The  gauge  to  be  employed  by  inspectors  to  determine 
the  thickness  of  boiler  plates  and  the  widths  in  the  table 
will  be  any  standard  American  gauge  furnished  by  the 
Department  of  Commerce  and  Labor. 

EForm  935.] 
AFFIDAVIT  OF  MANUFACTURER  OF  MARINE  STEAM  BOIL- 

ERS CONSTRUCTED  OF  MATERIAL  TESTED  AT  THE 
MILLS. 

State  of  ,  County  of  ,  ss: 
On  this  day  of  ,  A.  D.  190-,  personally  appeared  before    §  4405,  R.S« 
me,  ,  a  notary  public  in  and  for  the  county  of  
and  State  of  ,  Mr.  ,  who,  being  duly  sworn,  deposes 
and  says  that  he  is  ,  of  ,  boiler  manufac- 

turer, and  has  contracted  to  build  —  marine  boiler  for  , 
of  ,  plate  stamped  T.  S.,  from  plate  manu- 

factured by  — —  ,  of  ,  which  plate  was  tested  at 
the  mills  by  a  United  States  assistant  inspector,  as  provided  in  the  act  of 
Congress  approved  January  22,  1894,  each  of  said  plates  having  stamped 
thereon  the  words  "U.  S.  assistant  inspector"  and  the  initials,  , and  numbered  as  follows:  . 

No  plate  for  shell  or  other  part  of  boiler  subject  to  tensile  strain, 
other  than  herein  specified,  will  be  used  in  the  construction  of  said 
boiler    ,  the  dimensions  of  which  will  be:  Length,  ;  diameter,  . 
Number  of  tubes,  ;  length,   ;  thickness,  ;  diameter,  . 
Number  of  flues,   ;  length,   ;  thickness,  ;  diameter,   . 
Number  of  furnaces,  ;  length,  ;  thickness,  ;  diameter,  . 
Kind  of  furnaces,  ;  round,  ;  corrugated,   ;  fiat  sides,   ; 
thickness  of  plates  of  cylindrical  shell  of  boiler,  ;  thickness  of  side 
sheets  in  flat  side  of  furnace,   ;  thickness  of  fiat  top  sheet  of  back 
connection,  — — ;  thickness  of  plates  of  cylindrical  shell  of  back  con- 

nection,  ;  thickness  of  material  of  boiler  heads,   ;  thickness  of 
tube  sheets,   ;  thickness  of  plates  of  shell  of  steam  chimney,   ; 
thickness  of  plates  in  lining  of  steam  chimney,  ;  thickness  of  side 
sheets,   ;  kind  of  rivets  (iron  or  steel),   ;  diameter  of  rivet 
holes,  ;  pitch  of  rivets,  .    All  rivet  holes  in  the  boiler  and 
in  the  steam  and  mud  drums,  and  all  holes  for  stay  bolts  and  tubes, 
drilled  and  no  part  punched,  .    Steam  pressure  for  which  boiler 
is  to  be  inspected,   pounds.    Style  of  boiler,  .    Boiler  to  be 
installed  upon  the  steamer  . 

Signature  . 
Subscribed  and  sworn  to  before  me  this  day  of  ,  19 — . 
[notary's  seal.]   , 

Notary  Public. 
Note.— Inspectors  will  not  accept  this  aflBdavit  without  the  data  required,  unless 

accompanied  by  a  satisfactory  explanation  in  writing,  to  be  filed  with  the  affidavit. 
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[Form  936.] 

(I,  9)      AFFIDAVIT   OF    MANUFACTURER   OF    MARINE  STEAM BOILERS. 

§  4405,  R.  s.     State  of   ,  County  of  ,  ss: 
On  this  day  of  ,  A.  D.  19—,  personally  appeared  before 
me,  ,  a  notary  public  in  and  for  the  county  of  and 
State  of  ,  Mr.  — ,  who,  being  duly  sworn,  deposes  and 
says  that  he  is  ,  of  ,  boiler  manufacturer, 
and  that  the  accompanying  samples  of  ,  manufactured  by  

 ,  of  ,  were  cut  from  plates  stamped    T.  S., 
which  are  to  be  used  in  the  construction  of  marine  boiler  for 

 ;  and  no  plate  for  shell  or  other  part  of  boiler  subject  to  tensile 
strain  of  less  tensile  strength  or  quality  than  herein  specified  will  be 
used  in  the  construction  of  said  boiler  ,  the  dimensions  of  which  will  be: 
Length,   ;  diameter,   .    Number  of  tubes,   ;  length,   ; 
thickness,   ;  diameter,   .    Number  of  flues,   ;  length,  ; 
thickness,  ;  diameter,   .    Number  of  furnaces,   ;  length, 

 ;  thickness,  ;  diameter,  .    Kind  of  furnaces,   ;  round, 
 ;  corrugated,   fflat  side,   .  Thickness  of  plates  of  cylin- 

drical shell  of  boiler,  ;  thickness  of  side  sheets  in  flat  side  of  furnace, 
 ;  thickness  of  plates  of  cylindrical  shell  of  back  connection,   ; 

thickness  of  flat  top  sheet  of  back  connection,   ;  thickness  of  ma- 
terial of  boiler  heads,   ;  thickness  of  tube  sheets,  ;  thickness 

of  plates  of  shell  of  steam  chimney,   ;  thickness  of  plates  in  lining 
of  steam  chimney,   ;  thickness  of  side  sheets,  .  ;  kind  of  rivets 
(iron  or  steel),  diameter  of  rivet  holes,  ;  pitch  of  rivets,  . 
All  rivet  holes  in  the  boiler  ,  and  in  the  steam  and  mud  drums,  and 
all  holes  for  stay  bolts  and  tubes,  drilled  and  no  part  punched,   . 
Steam  pressure  for  which  boiler  is  to  be  inspected,  pounds.  Style 
of  boiler  .    Boiler  to  be  installed  upon  the  steamer  . 

Signature  . 
Subscribed  and  sworn  to  before  me  this  day  of  ,  19 — . 
[notary's  seal.]   , 

Notary  Public. 

Inspectors  will  not  accept  this  affidavit  unless  the  data 
required  are  given,  unless  accompanied  by  a  satisfactory 
explanation  in  writing,  to  be  filed  with  the  affidavit. 

Inspectors  may  make  requisition  on  the  Department 
for  the  necessary  supply  of  blank  affidavits  for  the  use  of 
boiler  manufacturers. 

FOREIGN-BUILT  BOILERS. 

10.  Boilers  of  foreign-built  vessels  admitted  to  Ameri- 
can registry  shall  be  deemed,  if  of  iron,  to  have  a  tensile 

strength  of  45,000  pounds  to  the  sectional  square  inch; 
and,  if  of  steel,  to  have  a  tensile  strength  of  50,000  pounds 
to  the  square  inch:  Provided,  however,  That  when  the 
local  inspectors  of  steamboats  are  furnished  with  an  au- 

thentic copy  of  the  tensile  tests  of  the  material  entering 
into  the  construction  of  such  boilers,  the  boilers  shall  be 
inspected  and  tested  in  accordance  with  the  rules  and 
regulations  of  the  Board  of  Supervising  Inspectors  and 
allowed  a  steam  pressure  in  accordance  with  the  tensile 
strength  of  the  material  and  general  condition  of  the 
boil(»rs. 
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Rule  II. — Boilers  and  Attachments. 
Section. 

Adamson  type  of  furnace  flue,  pressure  allowable  on   16 
Adamson  rings,  pressure  allowable  on  flues  used  as  linings  with   17 
Affidavit  required  of  boiler  manufacturers  using  tested  steel  braces.  17 
Angle  stiffeners  for  curved  surfaces   14 
Banca-tin  plugs,  how  inserted   23 
Bessemer,  acid,  or  basic  open-hearth  steel  may  be  used  for  tubes. .  13 
Blueprint  or  tracing  descriptive  of  boiler                                   1,  32 
Brown's  type  of  furnace  flue,  pressure  allowable  on   16, 17 Butt  straps,  thickness  of   5 
Boilers,  auxiliary,  for  seagoing  steamers   8 
Boilers,  coil  and  pipe,  inspection  of   32 
Boilers,  date  of  building  of   22 
Boilers,  flash   24 
Boilers,  space  required  from  woodwork  and  at  back  end  of   29 
Boilers,  tubular,  vertical   16 
Bumped  heads,  manhole  in   12 
Bumped  heads,  material  of   12 
Cast  steel,  cast  iron,  and  other  material,  when  allowed  to  be  used . .  20 
Combustion  chambers  and  back  connections   10, 14 
Cone  tops,  pressure  allowable  on   16 
Concave  and  convex  heads  of  boilers,  pressure  allowable  on   12 
Corrugated  flues,  manner  of  ascertaining  thickness  of   16 
Copper  pipes,  steam,  thickness  of   19 
Copper  and  brass  tubes,  water-tube  boilers  using  liquid  fuel   32 
Date  of  building  of  boiler   22 
Diagonal  stays,  area  of   9 
Donkey  boilers,  inspection  of   8 
Drilled  rivet  holes  required   4 
Drilling  to  determine  thickness  of  plate  of  old  boilers   6 
Drums  and  heads  of  water-tube  boilers   32 
Evaporators,  steam  pressure  allowable  on   20 
Feed  and  steam  pipes   19 
Feed  water,  temperature  of   21 
Feed-water  heaters  of  cast  iron,  pressure  allowable  on   20 
Fittings  of  boilers,  material  for   20 
Flanges  of  copper  pipes   19 
Flanges  of  wrought  iron  and  steel  steam  pipes   19 
Flash  boilers....   24 
Flat  heads  of  boilers,  pressure  allowable  on   12 
Flat  surfaces,  pressure  allowable  on   11 
Fox  type  of  furnace  flue,  pressure  allowable  on   16, 17 
Flues,  riveted,  table  of  pressure  allowable  on   14, 15 
Flues,  space  required  between  flues  and  shell  of  externally  fired 
boilers   31 

Flues  used  as  furnaces,  pressure  allowable  on   16 
Furnaces,  pressure  allowable  on   16 
Furnaces,  requirements  oi  steel  for   16 
Furnace  shell,  top  of,  to  be  of  same  thickness  as  cylindrical  shell. .  3 
Fusible  plugs   23 
Girders,  pressure  allowable  on   10 
Gauge  cocks,  number  of,  and  how  to  be  inserted   24 
Gauges,  steam,  kind  admissible   25 
Gauges,  low-water  guard  to  prevent  getting  into  steam  pipe   24 
Gauges,  low- water,  in  use  prior  to  February,  1872   24 
Gauges,  low-water,  for  horizontal  cylindrical  boilers   24 
Gauges  to  record  steam  pressure  correctly  to  be  attached   25 
Heads,  concave  and  convex,  pressure  allowable  on   12 
Heads  of  drums,  tubulous  boilers,  construction  of   32 
Heads  of  boilers,  western  river  steamers,  thickness  of   31 
Heaters,  feed-water,  of  cast  iron,  pressure  allowable  on   20 
Holes  cut  in  boilers  to  be  strengthened   19 
Holes  cut  in  bilge  or  bottom  to  be  accessible   27 
Hydrostatic  pressure,  proportion  applied  to  steam  pressure  allowed.  7 
Hydrostatic  pressure  required  for  coil  and  pipe  boilers   32 
Huston  type  brace,  strain  allowable  on,  and  bending  test  required .  9 
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Section. 
Leeds  suspension  bulb  furnace   16 
Lever  safety  valves  prohibited  on  boilers  built  after  June  30, 1906 . .  26 
Linings  of  steam  chimneys,  pressure  allowable  on   17 
Low- water  gauge,  western  river  steamers   31 
Location  of  fusible  plugs   23 
Main  steam  pipe,  thickness  of,  and  pressure  allowable  on   13 
Manhole  and  hand-hole  openings,  construction  of   19 
Manholes,  dimensions  of   30,  31 
Manifolds,  tees,  return  bends,  of  malleable  iron  or  cast  steel,  pres- 
sure for   32 

Manufacturer  of  steel  boiler  tubes  required  to  furnish  reports  of 
physical  tests   13 

Manufacturers  of  boilers  required  to  furnish  affidavit  of  tests  of 
steel  braces   9 

Manufacturers  of  boilers  to  furnish  statement  descriptive  of  boiler 
and  affidavit   1 

Maximum  pitch  of  stays  on  flat  surfaces   11 
Morison  type  of  corrugated  furnace,  pressure  allowable  on   16, 17 
Mud-drum  connections,  diameter  of   19 
Pipes  of  2  inches  and  under,  how  attached   19 
Pitch  of  stays,  maximum,  on  flat  surfaces   11 
Plate  containing  certain  data  to  be  attached  to  boilers   22 
Porcupine  boilers,  pressure  allowable  on   32 
Pressure,  steam,  how  to  determine   2 
Pressure  allowable  on  boilers  made  since  February  28,  1872   33 
Pressure  allowable  on  linings  of  steam  chimneys   17 
Pressure,  steam,  allowed  on  stays   9 
Pressure  allowable  on  girders   10 
Pressure,  hydrostatic,  how  applied  to  boilers  with  steam  chimneys.  7 
Pressure,  hydrostatic,  proportion  applied  to  steam  pressure  al- lowed  7 
Pressure  allowed  to  boilers  ten  years  old  or  more,  how  to  deter- 

mine  6 
Pressure  allowable  on  plain  flues   16 
Plain  flues  used  as  lining   17 
Purves  type  of  furnace  flue,  pressure  allowable  on   16, 17 
Ribbed  flues,  manner  of  ascertaining  thickness  of   16 
Rivet  holes  must  be  drilled  and  no  part  punched   4 
Safety  valves,  construction  and  attachments  of   26 
Sea  cocks,  construction  of   27 
Separators  of  cast  iron,  pressure  allowable  on   20 
Shell  plates  to  be  rolled  to  form  of  shell  with  grain  of  material   3 
Socket  bolts,  when  used  on  linings   18 
Stays  and  braces,  strains  allowable  on   9 
Steam  chimneys,  construction  of   17 
Steam  and  mud  drums   31 
Steam  drums,  when  may  be  made  of  copper  or  brass   32 
Steel  for  furnaces,  tensile  strength  and  elongation  required   32 
Stop  valves  between  check  valves  and  steam  and  feed  pipes   28 
Tubes  made  of  copper  or  brass   32 
Tube  plates,  pressure  allowable  on   14 
Tubes  made  of  charcoal  iron,  Bessemer,  acid,  or  basic  open-hearth 

mild  steel,  teste  and  reports  required   31 
Tubes,  thickness  of  material  required  for   13 
Valves,  how  marked   20 
Water  glass  required  on  all  boilers   24 
Woodwork  and  boilers,  space  required  between   29 

1 .  The  manufacturer  of  any  boiler  to  be  used  for  marine 
purposes  shall  furnish  the  inspectors  of  the  district  where 
such  boiler  or  boilers  are  to  be  inspected  duplicate  blue- 

prints or  tracintijs  descriptive  of  same  for  their  approval, 
one  of  which  shall  be  kept  on  fde  in  the  office  of  the  local 
inspectors  and  the  other  returned  to  the  manufacturer. 
Where  more  than  one  boiler  is  made  from  a  similar  design, 
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a  drawing  of  which  is  on  file  in  the  local  inspector's  office,  (II,  1) 
if  made  at  a  different  date,  a  reference  to  such  drawing  on 
file  is  all  that  shall  be  required.  The  manufacturer  shall 
also  furnish  the  inspectors  a  written  statement  of  the  kind 
of  material  and  size  of  rivets  to  be  used  in  the  construc- 

tion of  such  boiler,  the  size  and  longitudinal  and  diagonal 
pitch  of  the  rivet  holes  in  same,  and  distance  from  center 
of  rivet  holes  to  edge  of  plate,  as  well  as  the  affidavit 
required  by  section  9  of  Rule  I,  subscribed  to  either  by 
himself  or  authorized  agent  having  superintendence  of 
the  construction  of  such  boiler. 

CYLINDRICAL  SHELLS. 

2.  The  working  steam  pressure  allowable  on  cylindrical  § 
shells  of  boilers  constructed  of  plates  inspected  as  re- 

quired by  these  rules,  when  single  riveted,  shall  not  pro- 
duce a  strain  to  exceed  one-sixth  of  the  tensile  strength  of 

the  iron  or  steel  plates  of  which  such  boilers  are  con- 
structed; but  where  the  longitudinal  laps  of  the  cylin- 

drical parts  of  such  boilers  are  double  riveted,  and  the 
rivet  holes  for  such  boilers  have  been  fairly  drilled,  an 
addition  of  20  per  cent  to  the  working  pressure  provided 
for  single  riveting  will  be  allowed. 

The  pressure  for  any  dimension  of  boilers  not  found  in 
the  table  annexed  to  these  rules  must  be  ascertained  by 
the  following  rule,  viz: 

Multiply  one-sixth  of  the  lowest  tensile  strength  found 
stamped  on  any  plate  in  the  cylindrical  shell  by  the  thick- 

ness— expressed  in  inches  or  parts  of  an  inch — of  the  thin- 
nest plate  in  the  same  cylindrical  shell,  and  divide  by  the 

radius  or  half  diameter — also  expressed  in  inches — and 
the  result  will  be  the  pressure  allowable  per  square  inch  of 
surface  for  single  riveting,  to  which  add  20  per  cent  for 
double  riveting,  when  all  the  rivet  holes  in  the  shell  of 

such  boiler  have  been  '^fairly  drilled"  and  no  part  of  such 
holes  has  been  punched. 

3.  Plates  of  iron  or  steel,  used  in  the  construction  of  §4418,  r.s. 
boilers,  extending  beyond  the  cylindrical  shell  to  the  front 
of  the  boiler  over  the  furnaces,  shall  extend  at  least  12 
inches  below  the  center  of  the  shell,  and  shall  not  be  of 
less  tensile  strength  or  thickness  than  the  adjoining  sheets 
in  the  cylindrical  portions  of  the  shell,  and  the  sheets 
forming  the  shell  shall  be  rolled  to  form  of  shell  with  the 
grain  of  the  material. 

RIVET  HOLES  AND  BUTT  STRAPS. 

4.  All  boiiers  built  for  marine  purposes  shall  have  allj^§§g  ̂ ^is,  4433, 
of  the  rivet  holes  required  for  the  construction  of  the  same 
fairly  drilled  and  no  part  punched,  and  all  the  rivet  holes 
in  steam  and  mud  drums  shall  be  fairly  drilled  and  no  part 
punched,  and  all  holes  for  stay  bolts  and  tubes  shall  be 
fairly  drilled  and  no  part  punched. 

62444—08  2 
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(II,  4)  The  diameter  of  rivets,  rivet  holes,  distance  between 
centers  of  rivets,  and  distance  from  centers  of  rivets  to 
edge  of  lap  for  different  thicknesses  of  plates  for  single 
and  double  riveting  shall  be  determined  by  the  following 
rule : 

(See  Appendix,  pp.  124-130.) 
5.  Where  butt  straps  are  used  in  the  construction  of 

marine  boilers,  the  straps  for  single  butt  strapping  shall 
in  no  case  be  less  than  the  thickness  of  the  shell  plates; 
and  where  double  butt  straps  are  used,  the  thickness  of 
each  shall  in  no  case  be  less  than  five-eighths  (f )  the  thick- 

ness of  the  shell  plates. 

DRILLING  TO  DETERMINE  THICKNESS. 

§  4430,  R.  s        Q  boiler  ten  years  old  or  more  shall,  at  the  first 
annual  inspection  thereafter,  be  drilled  at  points  near  the 
water  hne  and  at  bottom  of  shell  of  boiler,  or  such  other 
points  as  the  local  inspectors  may  direct,  to  determine  the 
thickness  of  such  material  at  those  points;  and  the  steam 
pressures  allowed  shall  be  governed  by  such  ascertained 
thickness  and  the  general  condition  of  the  boiler. 

HYDROSTATIC  PRESSURE. 

§  4418,  R.  s.  7.  The  hydrostatic  pressure  applied  must  be  in  the  pro- 
portion of  150  pounds  to  the  square  inch  to  100  pounds 

to  the  square  inch  of  the  steam  pressure  allowed,  and  the 
inspector,  after  applying  the  hydrostatic  test,  must  thor- 

oughly examine  every  part  of  the  boiler. 
In  applying  the  hydrostatic  test  to  boilers  with  a  steam 

chimney  the  test  gauge  should  be  appUed  to  the  water 
line  of  such  boilers. 

DONKEY  BOILERS. 

§  4418,  R.  s.  8.  Every  seagoing  steamer  carrying  passengers  for  hire 
shall  be  suppHed  with  an  auxiUary  or  donkey  boiler  of 
sufficient  capacity  to  work  the  fire  pumps,  and  such  boilers 

shall  not  be  placed  below  the  lower  decks,  except  on  single- 
deck  vessels,  on  any  steamer  hereafter  built  or  applying 
for  first  inspection  as  a  passenger  steamer. 

Donkey  boilers  must  be  inspected  in  the  same  manner 
as  the  main  boilers. 

STAYS. 

§1  4405,  4418,  9  q^be  maximum  stress  in  pounds  allowable  per  square 
inch  of  cross-sectional  area  for  stays  used  in  the  construc- 

tion of  marine  boilers,  when  same  are  accurately  fitted  and 
properly  secured,  shall  be  ascertained  by  the  following 
formula ; 

p^Ax
C 

a 
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Where  P  =  working  pressure  in  pounds.  (II,  9) 
A  =  least  cross-sectional  area  of  stay  in  inches, 

a  =  area  of  surface  supported  by  one  stay,  in' inches. 

C  =  a  constant,  6,000,  7,000,  8,000,  9,000,  as  the 
case  may  be. 

C  =  9,000  for  tested  steel  stays  exceeding  2^ 
inches  in  diameter. 

C  =  8,000  for  tested  steel  stays  inches  and  not 
exceeding  2|  inches  in  diameter  when  such 
stays  are  not  forged  or  welded.  The  ends, 
however,  may  be  upset  to  a  sufficient  diam- 

eter to  allow  for  the  depth  of  the  thread. 
The  diameter  shall  be  taken  at  the  bottom 

of  the  thread,  provided  it  is  the  least  diam- 
eter of  the  stay.  All  such  stays  after  being 

upset  shall  be  thoroughly  annealed. 
C  =  8,000  for  a  tested  Huston  or  similar  type  of 

brace,  the  cross-sectional  area  of  which 
exceeds  5  square  inches. 

C  =  7,000  for  such  tested  braces  when  the  cross- 
sectional  area  is  not  less  than  1.227  and  not 
more  than  5  square  inches,  provided  such 
braces  are  prepared  at  one  heat  from  a 
sohd  piece  of  plate  without  welds. 

C  =  6,000  for  all  stays  not  otherwise  provided  for. 
EXAMPLE. 

Required  the  working  pressure  of  a  stay  1  inch  in  diam- 
eter, pitched  6  inches  by  6  inches  center  to  center. 

w   T                     (1 XI X. 7854)  X  6,000    ,      ̂   , 
Working  pressure  =  6X6  130.9  pounds. 

TO  DETERMINE  THE  AREAS  OF  DIAGONAL  STAYS. 

Multiply  the  area  of  a  direct  stay  required  to  support 
the  surface  by  the  slant  or  diagonal  length  of  the  stay; 
divide  this  product  by  the  length  of  a  Une  drawn  at  right 
angles  to  surface  supported  to  center  of  palm  of  diagonal 
stay.  The  quotient  will  be  the  required  area  of  the  diag- 

onal stay. 

A  _axL 
A-  J- 

Where  A  =  sectional  area  of  diagonal  stay, 
a  =  sectional  area  of  direct  stay. 
L  =  length  of  diagonal  stay. 
1  =  length  of  line  drawn  at  right  angles  to  boiler 

head  or  surface  supported  to  center  of 
palm  of  diagonal  stay. 

Given  diameter  of  direct  stay  =  1  inch,  a  =  .7854,  L  =  60 
inches,  1  =  48  inches,  substituting  and  solving, 

A  =  --^\^— -.981  sectional  area. 48 

Diameter  =1.11  inch  =  1 J  inch. 
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(II,  9)  The  diameter  of  a  screw  stay  shall  be  taken  at  the  bot- 
tom of  the  thread,  provided  it  is  the  least  diameter  of  the 

stay. 

For  all  stays  the  least  sectional  area  shall  be  taken  in 
calculating  the  stress  allowable. 

All  screw  stay  bolts  shall  be  drilled  at  the  ends  with  a 
one-eighth  inch  hole  to  at  least  a  depth  of  one-half  inch 
beyond  the  inside  surface  of  the  sheet.  Stays  through 
laps  or  butt  straps  may  be  drilled  with  larger  hole  to  a 
depth  so  that  the  inner  end  of  said  larger  hole  shall  not  be 
nearer  than  the  thickness  of  the  boiler  plates  from  the 
inner  surface  of  the  boiler. 

Such  screw  stay  bolts,  with  or  without  sockets,  may  be 
used  in  the  construction  of  marine  boilers  where  fresh 
water  is  used  for  generating  steam:  Provided,  liowever. 
That  screw  stay  bolts  of  a  greater  length  than  24  inches 
will  not  be  allowed  in  any  instance,  unless  the  ends  of 
said  bolts  are  fitted  with  nuts.  Water  used  from  a  sur- 

face condenser  shall  be  deemed  fresh  water. 
Holes  for  screwed  stays  must  be  tapped  fair  and  true, 

and  full  thread. 
The  ends  of  stays  which  are  upset  to  include  the  depth 

of  thread  shall  be  thoroughly  annealed  after  being  upset. 
The  sectional  area  of  pins  to  resist  double  shear  and 

bending,  accurately  fitted  and  secured  in  crow  feet,  sling, 
and  similar  stays,  shall  be  at  least  equal  to  eight-tenths 
of  the  required  sectional  area  of  the  brace.  Breadth 
across  each  side  and  depth  to  crown  of  eye  shall  be  not 
less  than  .35  to  .55  of  diameter  of  pin.  In  order  to  com- 

pensate for  inaccurate  distribution  the  forks  should  be 
proportioned  to  support  two-thirds  of  the  load,  thick- 

ness of  forks  to  be  not  less  than  .66  to  .75  of  the  diameter 

of  pins. 
The  combined  sectional  area  of  rivets  used  in  securing 

tee  irons  and  crow  feet  to  shell,  said  rivets  being  in  ten- 
sion, shall  be  not  less  than  the  required  sectional  area  of 

brace.  To  insure  a  well-proportioned  rivet  point,  the 
total  length  of  shank  shall  closely  approximate  the  grip 
plus  1.5  times  the  diameter  of  the  shank.  All  rivet  holes 
shall  be  drilled.  Distance  from  center  of  rivet  hole  to 

edge  of  tee  irons,  crow  feet,  and  similar  fastenings  shall 
be  so  proportioned  that  the  net  sectional  areas  through 
sides  at  rivet  holes  shall  equal  the  required  rivet  section. 
Rivet  holes  shall  be  slightly  countersunk  in  order  to  form 
a  fillet  at  point  and  head. 

All  steel  bars  used  as  stays  or  braces  and  braces  of  the 
Huston  type  to  be  allowed  a  stress  of  7,000,  8,000,  or 
9,000  pounds  per  square  inch  of  section  shall  be  tested  by 
the  inspectors,  in  lots  not  to  exceed  50  bars,  in  the  fol- 

lowing manner:  Inspectors  shall  select  one  bar  or  brace 
from  each  lot  and  bend  one  end  of  such  bar  or  brace  cold 
to  a  curve,  the  inner  radius  of  which  is  equal  to  one  and 
one-half  times  the  diameter  of  the  test  bars  or  the  thick- 

ness of  the  brace,  as  the  case  may  be,  without  flaws  or 
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cracks;  and  should  any  such  test  bar  or  brace  fail  in  the  (11,9) 
test,  the  lot  from  which  the  test  bar  or  brace  was  taken 
shall  not  be  allowed  to  be  used  in  the  construction  of 
marine  boilers. 

Boiler  manufacturers  desiring  to  use  tested  steel  stays 
or  braces  shall  be  required  to  furnish  the  inspectors  with 
the  following  form  of  affidavit  duly  filled  in: 

[Form  937.] 

State  of  ,  County  of  ,  ss: 
Personally  appeared  before  me,  a  notary  public  for  and  in  the  county 
of  and  State  of  ,  Mr.  ,  who,  being  first  duly 
Bwora,  deposes  and  says  that  he  is  the  of  the  steam  boiler  works 
situated  at  ,  and  known  as  the  ,  and  that  the  lot  or  lots  of 
steel  bars  from  which  the  test  bars  were  taken  and  tested  by  the 
inspector  on  the  day  of  ,  190-,  and  allowed  for  use  in  the 
steam  boiler-  to  be  constructed  for  the  steamer   ,  and  to  be 
allowed  a  strain  not  to  exceed  pounds  per  square  inch  of  section 
as  a  working  steam  pressure,  will  be  used  in  the  construction  of  the 
boiler-  for  the  steamer  ,  and  no  material  for  any  braces,  stays, 
or  stay  bolts  required  to  carry  a  strain  equal  to    pounds  per 
square  inch  of  section  will  be  used  as  braces,  stays,  or  stay  bolts  in  the 
construction  of  the  boiler-  for  the  said  steamer  unless  tested  by  the 
inspector  and  approved  by  him  in  accordance  with  the  requirements 
of  law. 

Sworn  to  and  subscribed  before  me  this  day  of  ,  190-. 
[notary's  seal.]   , 

Nota'^y  Public. 

TOPS  OF  COMBUSTION  CHAMBERS  AND  BACK  CONNECTIONS. 

10.  Formula  for  girders  over  back  connection  and  §44i8,  r.s. 
other  flat  surfaces: 

Workmg  pressure  =  (^_p)xDxL 
Where  W  =  width  of  combustion  box  in  inches. 

P  =  pitch  of  supporting  bolts  in  inches. 
D  =  distance  between  girders  from  center  to 

center  in  inches. 

L  =  length  of  girder  in  feet. 
d  =  depth  of  girder  in  inches. 
T  =  thickness  of  girder  in  inches. 
C  =  550  when  the  girder  is  fitted  with  one  sup- 

porting bolt. 
C  =  825  when  the  girder  is  fitted  with  two  or 

three  supporting  bolts. 
C  =  935  when  the  girder  is  fitted  with  four  sup- 

porting bolts. 
EXAMPLE, 

Given  W  =  34  inches,  P  =  7.5  inches,  D  =  7.75  inches, 
L  =  2.927  feet,  d  =  7.5  inches,  T  =  2  inches,  C  =  825,  then, 
substituting  in  formula, 

w    1  •  825X7.5X7.5X2  .  _  , 

Workmg pressure=^g^_^  ̂ ^^^  ̂ ^^^  ̂ ^^^  154.3 pounds. 
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FLAT  SURFACES. 

11.  The  maximum  stress  allowable  on  flat  plates  sup- 
ported by  stays  shall  be  determined  by  the  following 

formula : 
All  stayed  surfaces  formed  to  a  curve  the  radius  of 

which  is  over  21  inches,  excepting  surfaces  otherwise  pro- 
vided for,  shall  be  deemed  flat  surfaces. 

Working  pressure  = 

Where  T  =  thickness  of  plates  in  sixteenths  of  an  inch. 
P  =  greatest  pitch  of  stays  in  inches. 
C=112  for  screw  stays  with  riveted  heads, 

plates  seven-sixteenths  of  an  inch  thick 
and  under. 

C  =  120  for  screw  stays  with  riveted  heads, 
plates  above  seven-sixteenths  of  an  inch 
thick. 

C=  120  for  screw  stays  with  nuts,  plates  seven- 
sixteenths  of  an  inch  thick  and  under. 

C  =  125  for  screw  stays  with  nuts,  plates  above 
seven-sixteenths  of  an  inch  thick  and 

under  nine-sixteenths 'of  an  inch. 
C  =  135  for  screw  stays  with  nuts,  plates  nine- 

sixteenths  of  an  inch  thick  and  above. 

C  =  170  for  stays  with  double  nuts  having  one 
nut  on  the  inside  and  one  nut  on  the  out- 

side of  plate,  without  washers  or  doubling 

plates. C  =  160  for  stays  fitted  with  washers  or  doubling 
strips  which  have  a  thickness  of  at  least 
.5  of  the  thickness  of  the  plate  and  a 
diameter  of  at  least  .5  of  the  greatest 
pitch  of  the  stay,  riveted  to  the  outside 
of  the  plates,  and  stays  having  one  nut 
inside  of  the  plate,  and  one  nut  outside 
of  the  washer  or  doubling  strip.  For  T 
take  72  per  cent  of  the  combnied  thick- 

ness of  the  plate  and  washer  or  plate  or 
doubling  strip. 

C  =  200  for  stays  fitted  with  doubling  strips 
which  have  a  thickness  equal  to  at  least 
.5  of  the  thickness  of  the  plate  reenforced, 
and  covering  the  full  area  braced  (up  to 
the  curvature  of  the  flange,  if  any),  riv- 

eted to  either  the  inside  or  outside  of  the 

plate,  and  stays  having  one  nut  outside 
and  one  inside  of  the  plates.  Washers 

or  doubling  plates  to  be  substantially  riv- 
eted. For  T  take  72  per  cent  of  the  com- 

})ined  tliickncss  of  the  two  plates. 
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Where  C  =  200  for  stays  with  plates  stiff ened  with  tees  (11,11) 
or  angle  bars  having  a  thickness  of  at 
least  two-thirds  the  thickness  of  plate 
and  depth  of  webs  at  least  one-fourth  of 
the  greatest  pitch  of  the  stays,  and  sub- 

stantially riveted  on  the  inside  of  the 
Elates,  and  stays  having  one  nut  inside 
earing  on  washers  fitted  to  the  edges  of 

the  webs,  that  are  at  right  angles  to  the 
plate.    For  T  take  72  per  cent  of  the 
combined  thickness  of  web  and  plate. 

No  such  flat  plates  or  surfaces  shall  be  unsupported  at 
a  greater  distance  than  18  inches. 

Required  the  working  pressure  allowed  for  flat  plates 
seven-sixteenths  of  an  inch  thick,  stayed  5-inch  by  6-inch 
centers : 

112X49 

Working  pressure  =  ^ —  =  152  pounds. 

For  a  plate  three-fourths  of  an  inch  thick,  stayed 
9-inch  by  10-inch  centers: 

120  X 144 

Working  pressure  =  ^qq —  =  172  pounds. 

For  a  plate  nine-sixteenths  of  an  inch  thick,  screw 
stays  with  nuts,  stays  pitched  9-inch  by  10-inch  centers: 

Working  pressure  =  ̂̂ ^iqq^  =  109  pounds. 

For  a  plate  three-fourths  of  an  inch  thick,  supported 
by  stays  with  double  nuts,  without  washers  or  doubling 
plates,  10-inch  by  12-inch  centers: 

w   1-  170X144  , 
Working  pressure  =  — —  =170  pounds. 

For  plate  one-half  inch  thick,  with  washers  three- 
eighths  of  an  inch  thick,  stayed  10-inch  by  12-inch  cen- 
ters: 

w   1-                    160X101.60  , 
Working  pressure  =  =  112  pounds. 

For  plate  five-eighths  of  an  inch  thick,  with  doubling 
plate  seven-sixteenths  of  an  inch  thick,  stayed  14-inch  by 
14-inch  centers: 

w   1-                    200X149.81  , 
Working  pressure  =  =  152  pounds. 

For  plate  five-eighths  of  an  inch  thick,  with  tees  or 
angle  bars  one-half  of  an  inch  thick,  stayed  by  14  by  14- 
inch  centers: 

w    T                     200X167.96  , 
Working  pressure  =  =  171  pounds. 

Plates  heated  for  working  must  be  annealed  afterwards. 
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REQUIREMENTS  FOR  HEADS. 

12.  All  plates  used  as  heads,  when  new  and  made  to 
practically  true  circles,  and  as  described  below,  shall  be 
allowed  a  steam  pressure  in  accordance  with  the  following 
formula: 

CONVEX  HEADS. 

p_TxS 

R 

Where  P  =  steam  pressure  allowable  in  pounds. 
T  =  thickness  of  plate  in  inches. 
S  =  one-sixth  of  the  tensile  strength. 
R  =  one-half  of  the  radius  to  which  the  head  is 

bumped. 
Add  20  per  cent  to  P  when  the  head  is  double  riveted 

to  the  shell  and  the  holes  are  fairly  drilled. 

CONCAVE  HEADS. 

For  concave  heads  the  pressure  allowable  will  be  .6 
times  the  pressure  allowable  for  convex  heads. 

Note. — To  find  the  radius  of  a  sphere  of  which  the  bumped  head 
forms  a  part,  square  the  radius  of  head,  divide  this  by  the  height  of 
bump  required;  to  the  result  add  height  of  bump,  which  will  equal 
diameter  of  sphere,  one-half  of  which  will  be  the  required  radius. 

EXAMPLE. 

Required  the  working  pressure  of  a  convex  head  of  a 
54-inch  radius,  material  60,000  pounds  tensile  strength 
and  one-half  of  an  inch  thick,  double  riveted  and  holes 
fairly  drilled.    Substituting  values,  we  have 

p^. 5X10,000  cent  =  185 +  37  =  222  pounds. 

The  pressure  allowable  on  a  concave  head  of  the  same 
dimensions  would  be : 

222 X. 6  =  133  pounds. 

Bumped  heads  may  contain  a  manhole  opening  flanged 
inwardly,  when  such  flange  is  turned  to  a  depth  of  three 
times  the  thickness  of  material  in  the  head. 

Material  used  in  the  construction  of  all  burnped  heads 

shall  possess  the  physical  and  chemical  qualities  pre- 
scribed by  the  Board  of  Supervising  Inspectors  for  all 

plates  subject  to  tensile  strain,  as  required  by  section 
4430,  Revised  Statutes. 

FLAT  HEADS. 

Where  flat  heads  do  not  exceed  20  inches  in  diameter 

they  may  be  used  without  being  stayed,  and  the  steam 
pressure  allowable  shall  be  determined  by  the  following 
formula: 

A 
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Where  P  =  steam  pressure  allowable  in  pounds. 
T  =  thickness  of  material  in  sixteenths  of  an  inch. 
A  =  one-half  the  area  of  head  in  inches. 
C  =  1 1 2  for  plates  seven-sixteenths  of  an  inch  and 

under. 

C  =  120  for  plates  over  seven-sixteenths  of  an 
inch. 

Provided,  The  flanges  are  made  to  an  inside  radius  of  at 
least  14  inches. 

EXAMPLE. 

Required  the  working  pressure  of  a  flat  head  20  inches 
in  diameter  and  three-fourths  of  an  inch  thick.  Substi- 

tuting values,  we  have 
120X144^  J ̂ Op^^^j^ 

TUBES. 

13.  Lap-welded  tubes,  used  in  boilers  whose  construc- 
tion was  commenced  after  June  30,  1905,  having  a  thick- 
ness of  material  according  to  their  respective  diameters, 

shall  be  allowed  a  working  pressure  as  prescribed  in  the 
following  table,  provided  they  are  deemed  safe  by  the 
inspectors : 

(II,  12) 

Outside 
diameter. 

Thickness 
of  material. 

Greatest 
length 

allowable. 
Maximum 

pressure • 

allowable. 

Inches. Inch. Feet. Pounds. 1 .072 Any  length. 
225 

\\ 

.072  do  
225 

l| 

.083  do  225 

l| 

.095  do  225 
2 .095  do  225 

2i 

.095  do  225 

2i 

.109  do  
225 

2f 

.109  do  225 
3 .109  do  225 

.120  do  225 

11 

.120  do  225 

3f 

.120  do  225 
4 .134  do  225 

4J 

.134  do  225 
5 .148  do  225 
6 .165  do  225 

MAIN  STEAM  PIPE. 

The  thickness  of  and  pressure  allowed  on  main  steam 
Eipe  constructed  of  riveted  iron  or  steel  plates  that  have 
een  stamped  and  tested  as  required  by  section  4430,  Re- 

vised Statutes,  shall  be  determined  in  the  same  manner 
as  required  by  section  4433,  Revised  Statutes,  to  deter- 

mine the  pressure  allowable  on  boilers. 
The  thickness  of  and  steam  pressure  allowable  on  all 

lap-welded  main  steam  pipe  of  wrought  iron  or  steel  shall 
be  determined  by  the  following  formulas: 

T  =  ?;^^  +  .125 

P  = 

10,000 
(T -. 125)  X  10,000 

D 

§4418,  R.  S. 
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(II,  13)       Where  P  =  pressure  of  steam  allowable  in  pounds. 
T  =  thickness  of  pipe. 
D  =  diameter  of  pipe. 

EXAMPLE. 

Given  P  =  200  pounds  pressure.  D  =  5  inches  in  diam- 
eter.   Substituting  and  solving  for  T, 

200  X  5 

T=  10:000  +125= -225  inch. 

Substituting  and  solving  for  P, 

^    (.225-. 125)  X  10,000 
P  =  Y  =  200  pounds. 

LAP-WELDED  BOILER  TUBES  UP  TO  AND  INCLUDING  4 
INCHES   IN  DIAMETER. 

All  lap-welded  tubes  shall  be  made  of  charcoal  iron,  or 
mild  steel,  made  by  any  process. 

SURFACE  INSPECTION. 

Tubes  shall  be  free  from  defective  welds,  cracks,  blis- 
ters, scale,  pits,  and  sand  marks. 

TESTS. 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

(a)  A  test  piece  2  inches  in  length  cut  from  a  tube  must 
stand  being  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  the  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal 
without  showing  cracks  or  flaws,  with  bend  at  one  side 
being  in  the  weld. 

(b)  A  second  tube  shall  have  a  flange  turned  over  at 
right  angles  to  the  body  of  the  tube  and  shall  have  a 
width  equal  to  three-eighths  of  an  inch. 

All  the  work  shall  be  done  cold. 
Each  tube  shall  be  subjected  to  an  internal  hydrostatic 

pressure  of  500  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  steel  tubes  shall  have  ends  properly  annealed  by  the 
manufacturer  before  shipment,  and  must  stand  expand- 

ing, flanging  over  on  the  tube  plate,  and  beading  without 
flaw,  crack,  or  opening  at  weld. 

LAP-WELDED  BOILER  TUBES  OVER  4  INCHES  UP  TO  AND 
INCLUDING  30  INCHES  IN  DIAMETER. 

All  lap-wclded  boiler  tubes  over  4  inches  in  diameter, 
up  to  and  including  30  inches  in  diameter,  shall  be  made 
01  wrought  iron  or  mild  steel,  made  by  any  process. 
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(a)  A  test  piece,  2  inches  in  length,  cut  from  a  tube,  (II,  13) 
must  stand  being  flattened  by  hammering  until  the  sides 
are  brought  parallel  with  the  curve  on  the  inside  at  the 
ends  not  greater  than  three  times  the  thickness  of  the 
metal  without  showing  cracks  or  flaws,  with  bend  at  one 
side  in  the  weld. 

Each  tube  shall  be  subjected  to  an  internal  hydrostatic 
pressure  of  500  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  steel  tubes  shall  have  ends  properly  annealed  by  the 
manufacturer  before  shipment.  Tubes  must  stand  drill- 

ing, riveting,  and  calking,  and  work  necessary  to  install 
them  into  the  tube  head  without  showing  any  signs  of 
weakness  or  defects. 

No  tube  increased  in  thickness  by  welding  one  tube 
inside  of  another  shall  be  allowed  for  use. 

SEAMLESS  STEEL  BOILER  TUBES. 

MATERIAL. 

The  steel  shall  be  made  by  the  open-hearth  process. 
SURFACE  INSPECTION. 

Tubes  must  be  free  from  all  surface  defects.  The  defects 
to  be  particularly  avoided  in  seamless  tubes  are  tears, 
snakes,  checks,  slivers,  scratches,  laps,  pits,  rings,  and 
sinks. 

All  seamless  steel  cold-drawn  tubes  shall  be  annealed 
as  a  final  process.  One  or  more  tubes  shall  be  selected  at 
random  from  each  charge  of  annealing  furnace,  and  cou- 

pons cut  from  same  for  testing. 
{a)  A  piece  3  inches  long  cut  from  the  first  tube  must 

stand  bemg  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  a  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal, 
without  showing  cracks  or  flaws. 

(6)  A  flange  shall  be  turned  all  around  the  end  of  the 
tube  to  a  width  equal  to  three-eighths  of  an  inch  beyond 
the  outside  body  of  the  tube. 

Tests  (a)  and  (b)  shall  be  done  cold. 
Where  hot-finished  tubes  are  furnished,  the  tubes  shall 

pass  the  same  manipulating  tests  as  cold-drawn  tubes  and 
shall  be  subject  to  the  same  conditions  as  to  gauge,  but  do 
not  have  to  be  annealed. 

Each  tube  shall  be  subject  to  an  internal  hydrostatic 
pressure  of  1,000  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  tubes  must  stand  expanding,  flanging  over  on  the 
tube  plate,  and  beading  without  flaw  or  crack. 

All  individual  tubes  must  be  carefully  gauged  with  a 
Birmingham  wire  gauge,  and  must  come  within  the  limits 
of  one  gauge  under  or  one  gauge  over  the  specified 
thickness. 
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WELDED  STEAM  AND  WATER  PIPES. 

From  one-eighth  of  an  inch  inside  diameter  up  to  and 
including  30  inches  inside  diameter. 

The  pipe  shall  be  made  of  wrought  iron  or  mild  steel, 
smooth,  straight,  and  free  from  defects. 

Threaded  pipe  of  standard  thickness  shall  be  avoided 
as  far  as  possible.  In  steam  pipes  it  is  a  very  serious 
matter  and  shall  not  be  allowed  m  any  case  on  standard 
pipe  over  5  inches  diameter. 

All  pipe  over  2  inches  in  diameter  shall  be  lap-welded. 
TESTS. 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

One-eight  inch  inside  diameter  up  to  and  including  3i 
inches  inside  diameter  shall  be  tested  before  shipment  to 
600  pounds  per  square  inch  hydrostatic  pressure  and  not 
subject  to  any  other  test. 

Four  inches  inside  diameter  up  to  and  including  12 
inches  inside  diameter. 

Thirteen  inches  outside  diameter  up  to  and  including  30 
inches  outside  diameter. 

(a)  A  test  piece  2  inches  in  length  cut  from  a  pipe  must 
stand  being  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  the  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal 
without  showing  cracks  or  flaws,  with  bend  at  one  side 
being  in  the  weld. 

(h)  Pulling  tests  must  be  made  from  every  50  pieces 
furnished,  or  fraction  thereof,  and  must  show  the  follow- 

ing results: 
For  steel. — Tensile  strength  not  less  than  50,000  pounds 

per  square  inch.  Elongation  in  8-inch  specimen,  not  less 
than  20  per  cent. 

For  iron. — Tensile  strength  not  less  than  44,000  pounds 
per  square  inch.  Elongation  in  8-inch  specimens,  not  less 
than  12  per  cent. 

All  pipe  from  4-inch  diameter  up  to  and  including  30- 
inch  diameter  shall  be  tested  before  shipment  to  not  less 
than  500  pounds  per  square  inch  hydrostatic  pressure. 

SEAMLESS  STEEL  STEAM  AND  WATER  PIPES. 

MATERIAL. 

The  steel  shall  be  made  by  the  open-hearth  process. 

SURFACE  INSPECTION. 

Pipe  must  be  free,  inside  and  outside,  from  all  surface 
defects  that  would  materially  weaken  it  or  form  starting 
points  of  corrosion.  The  defects  to  be  especially  avoided 
are  snakes,  checks,  slivers,  hips,  pits,  etc.  Pipe  must  be 
smooth  and  straight. 
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TESTS.  (II,  13) 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

(a)  A  test  piece.  2  inches  in  length,  cut  from  a  tube, 
must  stand  being  flattened  by  hammering  until  the  sides 
are  brought  parallel  with  the  curve  on  the  inside  at  the 
ends  not  greater  than  three  times  the  thickness  of  the 
metal  without  sho^sing  cracks  or  flaws. 

(b)  Pulhng  tests  must  be  made  from  every  50  pieces  fur- 
nished, or  fraction  thereof,  and  must  show  the  following 

results : 

Tensile  strength,  not  less  than  48,000  pounds  per  square 
inch. 

Elongation  in  8-inch  specimen,  not  less  than  12  per  cent. 
The  results  of  the  pulhng  tests  must  be  forwarded  by 

the  manufacturer  to  the  purchaser  of  steam  pipe,  who 
forward  same  to  the  local  inspector. 

Any  pipe  used  for  mud  or  steam  drums  must  have  the 
ends  of  same  properly  annealed  before  the  holes  are  drilled 
or  the  heads  are  riveted  in:  Provided,  That  this  paragraj)h 
shall  apply  only  to  drums  not  exceeding  15  inches  in 
diameter  for  use  on  pipe  and  coil  boilers. 

^Mien  pipe  is  used  for  steam  lines  where  flanges  are 
riveted  on  and  calked,  the  ends  of  the  pipe  shall  be 
properly  annealed  before  drilling  or  riveting  the  flanges  on. 

\\Tien  pipes  are  expanded  into  flanges  by  proper  and 
approved  machinery,  and  flared  out  at  the  ends  to  an 

angle  not  exceeding  20°  (said  angle  to  be  taken  in  the 
direction  of  the  length  of  the  pipe)  and  having  a  depth  of 
flare  equal  to  at  least  one  and  one-half  times  the  thickness 
of  the  material  in  said  pipe,  such  pipes  may  be  used  for 
all  steam  and  exhaust  pipes  when  tested  to  two  and  one- 
half  times  the  working  pressure  and  found  perfect  in 
every  respect. 

If  the  pipe  is  used  for  steam  hues  where  the  pipe  is 
peened  in  and  flanged  over,  the  ends  of  the  pipe  should  be 
properlv  annealed  before  the  peening  or  flanging  is  done. 

The  use  of  a  square-nosed  tool  is  recommended  for  cut- 
ting tubes  and  pipe. 

Prarided,  That  this  entire  section  13  shall  apply  only 
to  tubes  and  pipes  used  or  to  be  used  in  boilers  built  after 
June  30,  1905,  and  to  all  other  pipes  referred  to  in  this 
section  subject  to  pressure  installed  for  use  on  steam 
vessels  after  that  date. 

ANGLE  STIFFENERS  FOR  CURVED  SURFACES. 

14.  Where  rounded  bottoms  of  combustion  chambers  §44i8,  r.  s. 

are  stiffened  's^'ith  single  ano^le-iron  stiffeners,  such  angles 
shall  have  a  thickness  of  leaf  eight-tenths  that  of  the  plate 
and  a  depth  of  at  least  one-half  pitch.  Wliere  stifl^ned 
with  douole  angle  irons  or  tee  bars,  such  angles  or  tee 
bars  shall  have  a  thickness  of  leaf  at  least  two-thirds  that 
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(II,  14)  of  plate  and  a  depth  of  at  least  one-fourth  of  pitch.  Said 
angles  or  tee  bars  shall  be  substantially  riveted  to  the 
plate  supported. 
Where  rounded  tops  of  combustion  chambers  are 

stiffened  with  single  or  double  angle-iron  stiffeners,  or  tee 
bars,  such  angles  or  tee  bars  shall  be  of  thickness  and 
depth  of  leaf  not  less  than  specified  for  rounded  bottoms 
of  combustion  chambers.  Said  angles  or  tee  bars  shall 
be  supported  on  thimbles  and  riveted  through  with  rivets 
not  less  than  one  inch  in  diameter,  and  spaced  not  to 
exceed  six  inches  between  centers. 

Working  pressure  allowed  on  rounded  surfaces  sup- 
ported by  angle  irons  or  tee  bars  shall  be  determined  by 

the  following  formula: 

Working  pressure  = 

Where  T  =  thickness  of  plate  in  sixteenths  of  an  inch. 
P  =  pitch  of  angle  or  tee  stiffeners  in  inches. 
D  =  diameter  of  curve  to  which  plate  is  bent,  in 

inches. 

C  =  900,  a  constant. 

EXAMPLE. 

Given  T  =  j\  of  an  inch.  P  =  7  inches.  D  =  51  inches. 
Substituting  values  in  formula  and  solving, 

w   T  900X81  ,  .  , 
Working  pressure  =  j  y^^^  =  204  pounds  per  square  mch. 

TUBE  PLATE. 

(D-d)TxC 

P  = 

WXD 

Where  P  =  working  pressure  in  pounds. 
D  =  least  horizontal  distance  between  tube  cen- 

ters in  inches. 
d  =  inside  diameter  of  tubes  in  inches. 
T  =  thickness  of  tube  plate  in  inches. 
W  =  extreme  width  of  combustion  chamber  in 

inches. 
C  =  27,000. 

Required  the  working  pressure  of  a  tube  sheet  sup- 
porting a  crown  sheet  braced  by  crown  bars.  Horizon- 

tal distance  between  centers,  4 J  inches;  inside  diameter, 
of  tubes,  2.782  inches;  thickness  of  tube  sheets,  eleven- 
sixteenths  of  an  inch;  extreme  width  of  combustion 
chamber,  34 J  inches,  measured  from  outside  of  tube 
plate  to  outside  of  back  plate;  material  steel.  Substi- 

tuting and  solving: 

^    (4.125-2.782)  X  .6875  X  27,000  , 

P  =  3T25"xl  125  ^      pounds  pressure. 
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The  compressive  stress  on  tube  plates,  as  determined    (II,  14) 
by  the  following  formula,  must  not  exceed  13,500  pounds 
per  square  inch,  when  pressure  on  tops  of  combustion 
chamber  is  supported  by  vertical  plates  of  such  chamber. 

PXDXW 

(D-d)  T 
Where  C  =  stress  on  tube  sheet. 

P  =  working  pressure  in  pounds. 
D  =  least  horizontal  distance  between  tube  cen- 

ters in  inches. 
d  =  inside  diameter  of  tube  in  inches. 

W  =  extreme  width  of  combustion  chamber  in 
inches. 

T  =  thickness  of  tube  sheet  in  inches. 

Sling  stays  may  be  used  in  lieu  of  girders  in  all  cases, 
provided,  however,  that  when  such  sling  stays  are  used, 
girders  or  screw  stays  of  the  same  sectional  area  must 
be  used  for  securing  the  bottom  of  combustion  chamber 
to  the  boiler  shell. 

When  girders  are  dispensed  with  and  the  top  and  bot- 
tom of  combustion  chambers  are  secured  by  sling  stays 

or  braces,  the  sectional  area  of  such  stays  must  conform 
with  the  requirements  of  section  9,  Rule  II. 

The  following  drawings  show  an  excellent  practice  of 
constructing  combustion  chambers  with  and  without 
sling  stays : 
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No.  1.— Fui.L  Load  on  Turk  Sheet  and  Back  I'latk. 
Diameter  of  hanRcrH  nhoiild  be  suflicient  to  carry  the  weight  of  combiifltion  chamber  and  one-half the  tubcH  and  furnaces  when  no  water  \h  in  boiler.    No  effect  of  buoyancy  is  conHldered. 
These  remarkH  are  for  Heparate  combu.stion  chambers  when  they  are  not  secured  to  the  shell  nt  the 

bottfmi  and  ther(;fore  liable  to  bend  th(!  small  screw  slays. 
In  this  case  the  tube;  sheet  and  ba(!k  plate  gt't  the  full  compressive  load  in  a  similar  manner  to  a 

boiler  without  hangiiiK  stays. 
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(II.  14? 

No.  2.— Nearly  whole  Compressive  Load  taken  off  Tube  Sheet. 
Top  hanging  stays  take  full  compressive  load  off  tube  sheet  and  back  plate,  except  that  half  the 

load  on  unsupported  portions  marked  B  beyond  stays  will  be  taken  by  the  tube  sheet  and  back  plate, reeT)ectively,  and  the  other  half  by  the  last  stays.  . 
ITie  thickness  of  tube  sheet  and  backplate  may  be  materially  reduced  from  what  would  be  required 

when  tube  sheet  and  back  plate  take  full  compressive  load,  providing  that  combustion  chamber  Is 
weU  stayed  to  take  full  load  at  the  bottom  by  screw  stays  or  girders  of  plates  and  angles. 

62444—08  3 
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No.  3.— Nkakly  whole  Compressive  Load  taken  off  Tube  Sheet. 
Top  hanging  stays  tjiko  full  oomnrcsHive  load  off  tube  Hheet  and  back  plate,  except  that  half  th» 

load  on  uiiHiipportod  portionH  iiiark(Ml  IJ  beyond  HtayH  will  bo  taken  by  the  tube  sheet  and  back  plate^ 
romxretiviily,  and  the  otiicr  lialf  by  the  last  stayH. 

Th(!  bottom  HtayH,  wlxrUior  of  H(;r(!W  HtayH  or  Klrdcrn  of  plates  and  angles,  must  bo  of  tho  same  seo- 
Honal  area  as  the  top  bnicM^H.  aiul  no  boiler  should  bo  built  having  top  stays  as  shown  without  havinjr 
the  bottom  stays  of  equal  strength. 
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No,  4.— Tube  Sheet  and  Back  Plate  get  Full  Load, 
and  therefore  should  be  heavy  enough  to  withstand  suoh. 
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No.  f).— TtiuK  Sheicts  kacii  takk  part  ok  Compri«.sivk  Load,  tiik  Hanoino  Stays  taking  carb 
OF  THE  OTHER  PART. 

The  bottom  stayH,  vvlu^thor  of  scrow  Htays  orKirdcrs  of  pliitos  and  iingl«\s,  must  l)e  of  thoHame  sec- Uoiial  area  aH  the  top  braces. 
In  this  ease  the  thick  ness  of  the  tu»)e  sheets  may  bo  materially  reduced  from  what  would  bo  required 

when  tube  sheets  together  take  full  compressive  lone'.. 
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FLUES.  (II) 

15.  The  preceding  table  shall  include  all  such  riveted  §44i8,  r. 
flues  exceeding  6  inches  in  diameter  and  not  exceeding 
40  inches  in  diameter  not  otherwise  provided  for  by  law. 

For  any  such  flue  requiring  more  pressure  than  is  given 
in  table,  the  same  will  be  determined  by  proportion  of 
thickness  to  any  given  pressure  in  table  to  thickness  for 
pressure  required,  as  per  example: 

A  flue  not  over  19  inches  in  diameter  and  3  feet  long 

requires  a  thickness  of  .39  of  an  inch  for  176  pounds  pres- 
sure; what  thickness  would  be  required  for  250  pounds 

pressure  ? 
176  :  250  ::  .39  :  .5539, 

or  a  thickness  of  .554  inch. 

Or,  if  .39  inch  thickness  gives  a  pressure  of  176  pounds, 
what  will  .554  inch  thickness  give? 

.39  :  .554  ::  176  :  250  pounds  required. 

And  all  such  flues  shall  be  made  in  sections,  according 
to  their  respective  diameters,  not  to  exceed  the  lengths 
prescribed  in  the  table,  and  such  sections  shall  be  prop- 

erly fitted  one  into  the  other  and  substantially  riveted, 
and  the  thickness  of  material  required  for  any  such  flue 
of  a  given  diameter  shall  in  no  case  be  less  than  the  least 
thickness  prescribed  in  the  table  for  any  such  given  diame- 

ter; and  all  such  flues  may  be  allowed  the  prescribed 
working  steam  pressure  if,  in  the  opinion  of  the  inspectors, 
it  is  deemed  safe  to  make  such  allowance.  Inspectors  are 
therefore  required,  from  actual  measurement  of  each  flue, 
to  make  such  reduction  from  the  prescribed  working 
steam  pressure  for  any  material  deviation  in  the  uni- 

formity of  the  thickness  of  material,  or  for  any  material 
deviation  in  the  form  of  the  flue  from  that  of  a  true  circle, 
as  in  their  judgm^ent  the  safety  of  navigation  may  require. 

WORKING  PRESSURES  AND  CORRESPONDING  MINIMUM  THICKNESSES  OP 
WALL  FOR  LONG,  PLAIN,  LAP- WELDED  STEEL  FLUES,  7  TO  13  INCHES 
DIAMETER,  SUBJECTED  TO  EXTERNAL  PRESSURE  ONLY,  TO  BE  DETER- 

MINED BY  THE  FOLLOWING  TABLE  AND  FORMULA: 

Outside Working  pressure  in  pounds per  square  inch. 
diame- ter of 
flue. 

100 120 140 
160 180 

200 220 

Thickness  of  flue  in  inches. Safety  factor,  5. 

Inches. 
7 .152 .160 .168 .177 .185 .193 .201 
8 .174 .183 .193 .202 .211 .220 .229 
9 .196 .206 .217 .227 .237 .248 .258 

10 .218 .229 .241 .252 
.264 

.275 .287 
11 .239 .252 .265 .277 .290 .303 .316 12 .201 .275 .289 .303 .317 

.330 
.344 13 .283 .298 .313 .328 .343 .358 .373 
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(II,  15)        Thicknesses  in  this  table  were  calculated  by  formula: 

(F XP  + 1,386)  D ^  86,670 

Where  D  =  outside  diameter  of  flue  in  inches. 
T  =  thickness  of  wall  in  inches. 

P  =  working  pressure  in  pounds  per  square  inch. 
F  =  factor  of  safety. 

This  formula  is  applicable  to  lengths  greater  than  six 
diameters  of  flue,  to  working  pressures  greater  than  100 
pounds,  to  outside  diameters  of  from  7  to  13  inches,  and 

to  temperatures  less  than  650°  F. 
Example : 
Required  the  thickness  of  a  flue  10  inches  in  diameter; 

working  pressure,  in  pounds  per  square  inch,  200;  factor 
of  safety,  5.    Substituting  and  solving: 

^    (5x200+1,386)  10  ,      .  . 
T  =  ~SQ6fO —  ^  mch. 

To  determine  working  pressure,  diameter  and  thickness 
being  given. 

TX86,670-1,386XD 

P  = 

DxF 

Where  D=  outside  diameter  of  flue  in  inches. 
T  =  thickness  of  wall  in  inches, 
p  =  working  pressure  in  pounds  per  square  inch. 
F=  factor  of  safety. 

EXAMPLE. 

Required  the  working  pressure  of  a  flue  12  inches  out- 
side diameter,  .375  of  an  inch  thick;  factor  of  safety 

is  5. 

Substituting  and  solving: 

^  .375X86,670-1,386X12 
P  =  ̂    -^^2x5   =264.4  pounds  pressure. 

WORKING  PRESSURE  OF  FLUES  14  INCHES  IN  DIAMETER  UP  TO  AND  INCLUD- 
ING 28  INCHES  IN  DIAMETER,  SUBJECTED  TO  EXTERNAL  PRESSURE 

ONLY,  TO  BE  DETERMINED  BY  THE  FOLLOWING  FORMULA,  LENGTHS 
NOT  TO  EXCEED  3^^  DIAMETERS  OF  FLUE  AND  ONLY  FOR  A  THICKNESS 
DIVIDED  BY  OUTSIDE  DIAMETER,  t/d,  NOT  GREATER  THAN  .02,  WHERE 
T=THICKNESS  OF  WALL  IN  INCHES,  D  =  OUTSIDE  DIAMETER  OP  FLUE 
IN  INCHES. 

V  =  ̂f  (18.75XT-LX1.03). 

Where  P  =  working  pressure  in  pounds  per  square  inch. 
D  =  outsider  (Haineter  of  flue  in  inches. 
L  =  length  of  fhie  in  inches,  not  to  exceed  3i 

(liainetors  of  Ihie. 
T  =  thickness  of  wall  in  sixteenths  of  an  inch. 
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EXAMPLE.  (11^  15) 

Required  the  working  pressure  of  a  flue  14  inches  out- 
side diameter,  .248  of  an  inch  thick,  length  49  inches. 

T  248 

p  =  '-j^  =  .017.    Maximum  length  =  14  X  3.5  =  49  inches. 

Substituting  and  solving: 

p^51^  (1S.75X4-49X1.03)=90  pounds  pressure. 14 

EXAMPLE. 

Req^uired  the  working  pressure  of  a  flue  28  niches  out- 
side diameter,  .375  of  an  inch  thick,  length  36  inches. 

D~  28 

Maximum  length  28X3.5=98  inches. 

Substituting  and  solving: 

P  =  -2^  (18.75X6-36X1.03)  =138  poimds  pressure. 

Inspectors  are  required,  from  actual  measurement  of 
each  flue,  to  make  such  reduction  from  the  prescribed 
working  steam  pressure  for  any  material  deviation  in  the 
uniformity  of  the  thickness  of  the  material,  or  for  any 
material  deviation  in  the  form  of  the  flue  from  that  of  a 

true  circle,  as  in  their  judgment  safety  requires. 

FURNACES. 

16.  The  tensile  strength  of  steel  used  in  constructing  §44X8,  r.s. 
furnaces  shall  not  exceed  67,000,  and  be  not  less  than 
58,000  pounds.    The  minimum  elongation  in  8  inches 
shall  be  20  per  cent. 

All  corrugated  furnaces  having  plain  parts  at  the  ends 
not  exceeding  9  inches  in  length  (except  flues  especially 
provided  for),  when  new,  and  made  to  practically  true 
circles,  shall  be  allowed  a  steam  pressure  in  accordance 
with  the  following  formula : 

p  CXT 
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(II,  16) LEEDS  SUSPENSION  BULB  FURNACE. 

P  = 

CxT 
D 

Where  P 
T 

D 
C 

pressure  in  pounds. 
thickness  in  inches,  not  less  than  five-six- 

teenths of  an  inch. 
mean  diameter  in  inches. 

a  constant,  17,300,  determined  from  an  ac- 
tual destructive  test  under  the  supervision 

of  the  Board,  when  corrugations  are  not 
more  than  8  inches  from  center  to  center, 
and  not  less  than  2  J  inches  deep. 

MORISON  CORRUGATED  TYPE. 

P  = 

CxT 
D 

Where  P=  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths of  an  inch. 
D=mean  diameter  in  inches. 

C  =  15,600,  a  constant,  determined  from  an  ac- 
tual destructive  test  under  the  supervision 

of  the  Board  of  Supervising  Inspectors, 
when  corrugations  are  not  more  than  8 
inches  from  center  to  center,  and  the  ra- 

dius of  the  outer  corrugations  is  not  more 
than  one-half  of  the  suspension  curve. 

[In  calculating  the  mean  diameter  of  the  Morison  fur- 
nace, the  least  inside  diameter  plus  2  inches  may  be  taken 

as  the  mean  diameter,  thus — 

Mean  diameter  =  least  inside  diameter  +  2  inches.] 

POX  TYPE. 

P  = 

CxT 
D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths. 
D  =mean  diameter  in  inches. 

C  =  14,000,  a  constant,  when  corrugations  are 
not  more  than  8  inches  from  center  to 
center  and  not  less  than  IJ  inches  deep. 

PURVES  TYPE. 

P  = 

Cx^ 

D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inclies,  not  less  than  seven- 

sixteenths. 
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Where  D  =  least  outside  diameter  in  inches.  (II,  16) 
C  =  14,000,  a  constant,  when  rib  projections  are 

not  more  than  9  inches  from  center  to 
center  and  not  less  than  If  inches  deep. 

BROWN  TYPE. 

P_CXT 
D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths. 
D  =  least  outside  diameter  in  inches. 
C  =  14,000,  a  constant  (ascertained  by  an  actual 

destruction  test  under  the  supervision  of 
this  Board),  when  corrugations  are  not 
more  than  9  inches  from  center  to  center 
and  not  less  than  If  inches  deep. 

The  thickness  of  corrugated  and  ribbed  furnaces  shall 
be  ascertained  by  actual  measurement.    The  manufac- 

turer shall  have  said  furnace  drilled  for  a  one-fourth  inch 
Eipe  tap  and  fitted  with  a  screw  plug  that  can  be  removed 
y  the  inspector  when  taking  this  measurement.  For  the 

Brown  and  Purves  furnaces  the  holes  shall  be  in  the  cen- 
ter of  the  second  flat;  for  the  Morison,  Fox,  and  other 

similar  types  in  the  center  of  the  top  corrugation,  at 
least  as  far  in  as  the  fourth  corrugation  from  the  end  of 
the  furnace. 

TYPE  HAVING  SECTIONS  18  INCHES  LONG. 

p.CxT 
D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  seven- 

sixteenths. 
D  =mean  diameter  in  inches. 

C  =  10,000,  a  constant,  when  corrugated  by  sec- 
tions not  more  than  18  inches  from  center 

to  center  and  not  less  than  24  inches  deep, 
measuring  from  the  least  inside  to  the 
greatest  outside  diameter  of  the  corruga- 

tions, and  having  the  ends  fitted  one  into 
the  other  and  substantially  riveted  to- 

gether, provided  that  the  plain  parts  at 
the  ends  do  not  exceed  12  inches  in  length. 

ADAMSON  TYPE. 

When  plain  horizontal  flues  are  made  in  sections  not 
less  than  18  inches  in  length,  and  not  less  than  five-six- 

teenths of  an  inch  thick,  and  flanged  to  a  depth  of  not  less 
than  three  times  the  diameter  of  rivet  hole  plus  the  radius 
at  furnace  wall  (inside  diameter  of  furnace),  the  thickness 
of  the  flanges  to  be  as  near  the  thickness  of  the  body  of  the 
plate  as  practicable. 
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(II,  16)       The  radii  of  the  flanges  on  the  fire  side  shall  be  not  less 
than  three  times  the  thickness  of  plate. 

The  distance  from  the  edge  of  the  rivet  hole  to  the  edge 
of  the  flange  shall  be  not  less  than  the  diameter  of  the 
rivet  hole,  and  the  diameter  of  the  rivets  before  driven 
shall  be  at  least  one-fourth  inch  larger  than  the  thickness 
of  the  plate. 

The  depth  of  the  ring  between  the  flanges  shall  be  not 
less  than  three  times  the  diameter  of  the  rivet  holes,  and 
the  ring  shall  be  substantially  riveted  to  the  flanges.  The 
fire  edge  of  the  ring  shall  terminate  at  or  about  the  point 
of  tangency  to  the  curve  of  the  flange,  and  the  thickness 
of  the  ring  shall  be  not  less  than  one-half  inch. 

The  pressure  allowed  shall  be  determined  by  the  follow- 
ing formula : 

ADAMSON  FURNACE&  IN  SECTIONS  OF  NOT  LESS  THAN  18  INCHES 
IN  LENGTH. 

P  =  ̂(18.75T-1.03  L) 

Where  P  =  w^orking  pressure  in  pounds  per  square  inch. 
D  =  outside  diameter  of  furnace  in  incnes. 
L  =  length  of  furnace  in  inches. 
T  =  thickness  of  plate  in  sixteenths  of  an  inch. 

EXAMPLE. 

Given  a  furnace  44  inches  in  diameter,  48  inches  in 
length,  and  one-half  of  an  inch  thick.  Substituting  values 
in  formula,  we  have 

P  =  ̂(18.75  X  8  -  1.03  X  48) 

1.309  (150 -49.44)  =  131  pounds. 

PLAIN  CIRCULAR  RIVETED  FLUES  AND  FURNACES. 

Cylindrical  riveted  flues  and  furnaces  made  in  sections 
of  not  less  than  18  inches  in  length,  fitted  one  into  the 
other  and  substantially  riveted  and  not  less  than  five- 
sixteenths  of  an  inch  thick,  shall  be  allowed  a  steam 
pressure  by  the  following  formula: 

P  =  51_^(18.75  T-1.03  L) 

Where  P  =  working  pressure  in  pounds  per  square 
inch. 

D  =  outside  diameter  of  furnace  in  inches. 
L  =  length  of  furnace  in  inches. 
T  =  thickness  of  phite  in  sixteenths  of  an  inch. 

When  diameter  of  phiin  furnace  flues  used  in  vertical 
type  of  boilers  exceeds  42  inches,  the  fhie  nuist  be  deemed 
a  flat  surface,  and  nmst  be  stayed  accordingly. 
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CONE  TOPS.  (11^  16) 

Flues  used  in  vertical  boilers  as  upper  combustion 
chambers  formed  in  the  shape  of  a  frustum  of  a  cone, 
when  new  and  made  to  practically  true  circles,  shall  be 
allowed  a  steam  pressure  according  to  the  following 
formula: 

p  =  5^(18.75  T-1.03  L) 

Where  P  =  pressure  of  steam  allowable  in  pounds. 
T  =  thickness  of  flue  in  sixteenths  of  an  inch,  not 

to  be  less  than  five-sixteenths  of  an  inch. 
D  =  outside  mean  diameter  in  inches. 
L  =  length  of  flue  in  inches. 

When  the  mean  diameter  of  flue  or  frustum  of  cone 
exceeds  42  inches,  the  flue  shall  be  deemed  a  flat  surface, 
and  must  be  stayed  accordingly. 

STEAM-CHIMNEY  FLUES. 

17.  The  Morison,  Fox,  Purves,  or  Brown  types  of  cor-  §44i8,  r.  s. 
rugated  furnaces  may  be  used  as  flues  for  steam  chimneys 
or  superheaters  and  shall  be  allowed  a  steam  pressure  by 
their  respective  formulas,  and  other  flues,  as  described 
below,  when  new  and  made  to  practically  true  circles,  shall 
be  allowed  a  steam  pressure  by  the  following  formula : 

P_CXT 
D 

Where  P  =  pressure  in  pounds. 
T  ̂   thickness  of  material  in  inches. 
D  =  outside  diameter  of  flue  in  inches. 
C  =  12,000  for  flues  under  30  inches  in  diameter, 

plates  at  least  five-sixteenths  of  an  inch 
thick,  supported  by  angle  rings  at  least  2  J 
by  2^  inches. 

C  =  12,000  for  flues  30  inches  and  under  45  inches 
in  diameter,  plates  at  least  three-eighths  of 
an  inch  thick,  supported  by  angle  rings  at 
least  2\  by  2^  inches. 

C  =  12,000  for  flues  45  inches  and  under  55  inches 
in  diameter,  plates  at  least  seven-six- 

teenths of  an  inch  thick,  supported  by 
angle  rings  at  least  3  by  3  inches. 

C  =  12,000  for  flues  55  inches  and  under  65  inches 
in  diameter,  plates  at  least  one-half  inch 
thick,  supported  by  angle  rings  at  least  3 
by  3  inches. 

C  =  12,000  for  flues  65  inches  and  under  75  inches 
in  diameter,  plates  at  least  nine-six- 

teenths of  an  inch  thick,  supported  by 
angle  rings  at  least  3^  by  3  J  inches. 
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(II,  17)       Where  C  =  12,000  for  flues  75  inches  and  under  85  inches 
in  diameter,  plates  at  least  five-eighths  of 
an  inch  thick,  supported  by  angle  rings  at 
least  3i  by  3^  inches. 

C  =  12,000  for  flues  85  inches  in  diameter,  plates 
at  least  eleven-sixteenths  of  an  inch  thick, 
supported  by  angle  rings  at  least  4  by  4 
inches. 

For  flues  over  85  inches  in  diameter,  add  one-sixteenth 
of  an  inch  to  eleven-sixteenths  of  an  inch  for  every  10 
inches  increase  in  the  diameter  of  the  flue. 

The  distance,  center  to  center,  between  angle  rings,  or 
center  of  angle  rings  to  center  of  rivets  in  the  heads,  shall 
in  no  case  exceed  2J  feet. 

The  angle  rings  shall  be  accurately  fitted  and  substan- 
tially riveted  to  the  flue  and  connected  to  the  outer  shell 

by  braces,  which  braces  shall  not  exceed  20  inches  from 
center  to  center  on  the  flue. 

EXAMPLE. 

Required  the  working  pressure  of  a  flue,  supported  by 
angle  rings,  when  used  in  a  steam  chimney,  55  inches  in 
diameter  and  one-half  of  an  inch  thick.  Substituting 
values,  we  have 

12,000  X. 5  J 
P  =  — '        —  =  109  pounds. oo 

ADAMSON  RINGS. 

Adamson  rings  may  be  substituted  for  the  angle  rings, 
but  each  ring  shall  not  be  at  a  greater  distance  than  2  J 
feet  from  center  to  center  of  rings,  which  rings  shall  not 
be  required  to  be  braced  to  the  outer  shell. 

EXAMPLE. 

Required  the  working  pressure  of  an  Adamson  flue  used 
in  a  steam  chimney  45  inches  in  diameter  and  one-half  of 
an  inch  thick.    Substituting  values,  we  have 

p  ̂  12,000  X  .5  ̂ ^33  p^^^^_ 

PLAIN  FLUES. 

p_CxT 

^"  
D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  of  material  in  inches. 
D  =  outside  diameter  of  flue  in  inches. 
C  =  8,000  for  flues  under  32  inches  in  diameter, 

plates  at  least  five-eighths  of  an  inch  thick, 
and  not  exceeding  8  feet  in  length. 

C  =  8,000  for  flues  over  32  inches  and  under  46 
inches  in  diaineter,  plates  at  least  eleven- 
sixteenths  of  ail  inch  thick,  and  not  exceed- 

ing 8  feet  in  length. 
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EXAMPLE.  (11^  17) 

Required  the  working  pressure  of  a  plain  flue  used  in  a 
steam  chimney  8  feet  long,  46  inches  in  diameter,  and 
eleven-sixteenths  of  an  inch  thick.  Substituting  values, 
we  have 

8,000  Xj^ 

P  =  =119  pounds. 

46  ^ 
SUPERHEATERS  OR  STEAM  CHIMNEYS. 

When  superheaters  or  steam  chimneys  constructed  of 
flues  subject  to  external  pressure  have  a  thickness  of  not 
less  than  seven-sixteenths  of  an  inch,  and  the  flue  is 
heated  only  with  the  waste  gases,  and  the  temperature 

does  not  exceed  600°  F.,  the  working  pressure  may  be 
determined  by  the  rules  for  plain  furnaces  or  flues  and 
the  rule  for  stays.  Pitch  of  stays  and  the  maximum 
stress  in  pounds  allowable  per  square  inch  of  cross- 
sectional  area  for  stays  shall  be  determined  by  section  9, 
Rule  II.  Plain  flues  shall  be  strengthened  with  double 
angle  or  tee  bars.  Such  angle  or  tee  bars  shall  have  a 
thickness  of  leaf  of  at  least  two-thirds  that  of  plate,  and 
a  depth  of  at  least  one-fourth  of  pitch.  Said  tee  bars 
shall  be  substantially  riveted  to  flue.  All  rivet  holes  in 
tees  shall  be  drilled,  holes  shall  be  staggered,  distance 
from  center  of  rivet  holes  to  edge  of  tees  shall  be  not  less 
than  1.5  times  diameter  of  rivet  holes,  and  percentage  of 
plate  section  shall  be  not  less  than  rivet  section.  Bowi- 
mg  rings  may  be  used  with  a  moderate  thickness  of  plate, 
as  they  increase  the  strength  and  provide  for  expansion 
of  flue.  For  all  boilers  carrying  a  steam  pressure  of  over 
60  pounds  and  not  over  100  pounds  per  square  inch,  the 
flue  may  be  braced  with  socket  bolts  in  Ueu  of  tee  rings. 
Such  bolts  shall  have  heads  and  the  ends  shall  be  threaded 
for  nuts,  with  plate  washers  or  equivalent  on  the  inside  of 
flue.  Pitch  of  bolts  and  the  maximum  stress  in  pounds 
allowable  per  square  inch  of  cross-sectional  area  for  bolts 
shall  be  determmed  by  section  9,  Rule  II. 

If  a  greater  working  stress  is  desired  on  flues  than  that 
Eermitted  by  the  formulas  for  flues  strengthened  with 
owUng  rings  or  tee  irons,  the  flue  may  be  braced  to  shell 

and  may  be  deemed  a  flat  surface,  and  must  be  stayed  in 
strict  accordance  with  the  rules  for  stays. 

Drain  pipes  shall  be  fitted  to  superheaters  in  which 
water  is  liable  to  collect.  Superheaters  that  are  arranged 
to  be  disconnected  from  main  boiler  shall  be  provided 
with  a  safety  valve  not  less  than  3  inches  in  diameter  and 
with  a  steam  gauge,  and  shall  be  provided  with  manholes, 
to  enable  inspectors  to  examine  every  portion  of  the  inte- 

rior. Hand-hole  and  manhole  plates  shall  be  made  of 
homogeneous  cast  steel  or  of  drop-forged  or  hydraulic- 
pressed  flange  steel;  cast  iron  shall  not  be  allowed.  The 
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(II,  17)  steam  outlet  shall  be  located  at  the  highest  point  of 
superheater. 

SOCKET  BOLTS. 

4418,  R.s  YoT  all  boilers  carrying  a  steam  pressure  of  60 
pounds  and  under  per  square  inch  the  flue  may  be  braced 
with  socket  bolts  in  heu  of  angle  rings,  such  bolts  to  have 
heads  and  the  ends  to  be  threaded  for  nuts,  with  plate 
washers  not  over  12  inches  between  centers  (or  equivalent) 
on  the  inside  of  the  flue;  bolts  to  be  at  least  1  inch  in 
diameter  at  bottom  of  thread. 

For  all  boilers  carrying  a  steam  pressure  of  over  60 
pounds  and  not  over  120  pounds  per  scjuare  inch  the  flue 
may  be  braced  with  socket  bolts  in  heu  of  angle  rings, 
such  bolts  to  have  heads  and  the  ends  to  be  threaded  for 

nuts,  with  plate  washers  not  over  10  inches  between  cen- 
ters (or  equivalent)  on  the  inside  of  flue;  bolts  to  be  at 

least  1^  inches  in  diameter  at  bottom  of  thread. 

PIPES. 

COPPER. 

4418,  R.  s.  ;|^9  copper  pipe  subject  to  pressure  shall  be  flanged 
over  or  outward  to  a  depth  of  not  less  than  twice  the  thick- 

ness of  the  material  in  the  pipe,  and  such  flanging  shall 
be  made  to  a  radius  not  to  exceed  the  thickness  of  the  pipe. 
On  boilers  whose  construction  was  commenced  after  June 

30,  1905,  no  bend  will  be  allowed  in  copper  pipe  of  which 
the  radius  is  less  than  one  and  one-hah  times  the  diameter 
of  the  pipe,  and  such  pipe  must  be  so  led  and  flanges  so 
placed  that  they  may  be  readily  taken  down  if  required. 
Such  pipes  must  be  protected  by  iron  casings  when  run 
through  coal  bunkers,  and  must  be  clear  of  the  coal  chutes. 
The  thickness  of  material,  according  to  the  working  pres- 

sure, shall  be  determined  by  the  following  formula: 

T  =  P^  +  o 

Where  T  =  thickness  in  inches. 
P  =  working  pressure. 
D  =  inside  ditoeter  of  pipe  in  inches. 
C  =  8,000,  a  constant. 
c=.0625. 

EXAMPLE. 

Required  the  thickness  of  material  of  a  5-inch  copper 
pipe  for  a  working  pressure  of  175  pounds  per  square  inch. 

Substituting  values,  we  have 

T  =  +  .0625  =  .171  inch. 
0,000 
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The  flanges  of  all  copper  steam  pipes  over  3  inches  in  (II,  19) 
diameter  shall  be  made  of  brass  or  bronze  composition, 
forged  iron  or  steel,  or  open-hearth  steel  castings,  and 
shall  be  securely  brazed  or  riveted  to  the  pipe:  Provided, 
however,  That  when  such  pipes  are  properly  formed  with 
a  taper  through  the  flange,  such  taper  being  fully  reen- 
forced,  the  riveting  or  brazing  may  be  dispensed  with: 
And  provided  also,  That  when  the  pipe  has  been  expanded 
by  proper  and  capable  macliineryinto  grooved  flanges  and 
the  pipe  flared  out  at  the  ends  to  an  angle  of  approxi- 

mately 20°,  said  angle  to  be  taken  in  the  direction  of  the 
length  of  the  pipe,  and  having  a  depth  of  flare  equal  to  at 
least  one  and  one-half  times  the  thickness  of  the  material 
in  the  pipe,  said  riveting  or  brazing  may  be  dispensed 
with.  Wh  ere  copper  pipes  are  expanded  into  or  riveted 
to  flanges,  it  will  be  necessary  for  the  pipes  with  their 
flanges  attached  to  withstand  a  hydrostatic  pressure  of 
two  and  one-half  times  the  boiler  pressure. 

Flanges  shall  be  not  less  than  four  times  the  tliickness 
of  pipe,  plus  one-fourth  of  an  inch,  and  shall  be  fitted 
mth  such  number  of  good  and  substantial  bolts  as  shall 
make  the  joints  at  least  equal  in  strength  to  all  other 
parts  of  the  pipe. 

Any  form  of  joint  that  will  add  to  the  safety  or  increase 
the  strength  of  flange  and  pipe  connections  over  those 
provided  for  by  this  rule  will  be  allowed  on  any  and  all 
classes  of  steam  pipe. 

STEEL  FEED  AND  STEAM  PIPE. 

The  terminal  and  intermediate  flanges  of  all  wrought- 
iron  and  homogeneous-steel  feed  and  steam  pipes  over  2 
inches  in  diameter,  other  than  on  pipe  or  coil  boilers  or 
steam  generators,  shall  be  made  of  wrought  iron,  homo- 

geneous steel,  or  equivalent  material;  and  all  such  flanges 
shall  have  a  depth  through  the  bore  of  not  less  than  that 

equal  to  one-half  of  the  diameter  of  the  pipe  to  which  any 
such  flange  may  be  attached,  and  such  bores  shall  increase 
slightly  toward  the  face  of  the  flanges,  and  the  ends  of 
such  pipes  shall  be  enlarged  to  fit  the  bore  of  the  flanges, 
and  they  shall  be  substantially  beaded  over  or  outward 
into  a  recess  in  the  face  of  each  flange.  Flanges  welded  to 
wrought-iron,  Bessemer,  or  other  steel  pipes  may  be  used: 
Provided,  That  on  boilers  constructed  prior  to  June  30, 
1905,  the  foregoing  provisions  of  this  paragraph  shall 
apply  only  to  such  pipes  when  over  3  inches  in  diameter. 

But  where  such  pipes  are  made  of  extra  heavy  lap- 
welded  steam  pipe  up  to  and  including  5  inches  in  diame- 

ter the  flanges  may  be  attached  with  screw  threads,  and 
all  joints  in  bends  may  be  made  with  good  and  substan- 

tial malleable-iron  elbows  or  equivalent  material. 
62444—08  4 
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(II,  19)  All  feed  and  steam  pipes  of  2  inches  in  diameter  or 

under  may  be  connected  at  their  intermediate  joints  by- 
being  screwed  into  flanges,  sleeves,  elbows,  union  coup- 

lings, or  other  fittings. 
Where  the  thickness  of  the  material  in  the  boiler  or 

drum,  or  the  heads  thereof,  is  not  less  than  one-half  inch, 
or  where  such  boiler,  drum,  or  head  thereof  has  been 
reenforced  by  having  a  pad  or  flange  riveted  on  the  same, 
to  make  the  thickness  not  less  than  one-half  inch,  pipes 
of  2  inches  in  diameter  or  under  may  be  screwed  directly 
into  the  same.  Where  steam  or  feed  pipes  of  2  inches  in 
diameter  or  under  are  screwed  into  the  boiler,  the  stop 
valve  shall  be  connected  to  the  boiler  by  as  short  a  nip- 

ple as  it  is  possible  to  use. 
All  lap-welded  or  riveted  wrought-iron  or  steel  or  seam- 

less drawn  steel  steam  pipes  over  5^  inches  in  diameter 
when  expanded  itito  tapered  holes,  or  where  pipe  is 
brought  to  a  true  and  parallel  circle  at  the  ends  and  the 
flanges  shrunk  on  the  same  and  beaded  over  into  a  recess 
at  the  face  of  the  flanges,  or  when  flared  to  an  angle  of 
approximately  20  degrees,  shall  be  substantially  riveted 
through  the  hubs  of  said  flanges,  and  no  hubs  shall 
project  less  than  IJ  inches  from  the  back  of  said  flanges: 
Provided,  however,  That  when  such  pipes  are  double  riv- 

eted into  cast-steel,  wrought-iron,  or  homogeneous-steel 
flanges,  said  flanges  to  be  equal  in  strength  to  the  strength 
of  the  pipe,  the  process  of  expanding  and  beading  may 

be  dispensed  with:  It  is  further  provided,  That  for  pres- 
sures of  100  pounds  and  under,  said  pipes  may  be  smgle 

riveted  to  the  flanges  in  lieu  of  double  riveting. 
The  j  oints  of  all  flanges  shall  be  made  with  a  sufficient 

number  of  good  and  substantial  bolts  or  rivets  to  make 
such  joints  at  least  equal  in  strength  to  all  other  parts  of 
the  pipe. 

Lap-welded  steam  pipes  of  iron  or  steel,  with  their 
flanges  welded  on,  shall  be  tested  by  a  hydrostatic  pres- 

sure of  at  least  double  the  working  pressure  of  the  steam 
to  be  carried,  and  properly  annealed  after  all  the  work 
requiring  fire  is  finished.  When  an  affidavit  of  the  manu- 

facturer is  furnished  that  such  test  has  been  made  and 

pipes  so  annealed,  they  may  be  used  for  marine  purposes. 
When  holes  exceeding  6  inches  in  diameter  are  cut  in 

boilers  for  pipe  connections,  manhole  and  hand-hole 
plates,  such  holes  shall  be  reenforced,  either  on  the  inside 
or  outside  of  boiler,  with  reenforcing  plates,  which  shall 
be  securely  riveted  or  properly  fastened  to  the  boiler,  such 
reenforcing  material  to  be  rings  of  sufficient  width  and 

.  thickness  of  material  to  fully  compensate  for  the  amount 
of  material  cut  from  such  boilers,  in  flat  surfaces;  and 
where  such  opening  is  made  in  the  circumferential  plates 
of  such  boilers,  tlie  reenforcing  rinoj  shall  have  an  area  of 
at  least  one-half  the  area  of  material  there  would  be  in  a 

line  drawn  across  such  opening  parallel  with  the  longi- 
tudinal seams  of  such  portion  of  the  boiler.    On  boilers 
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carrying  75  pounds  or  less  steam  pressure  a  cast-iron    (II,  19) 
stop  valve,  properl}^  flanged,  may  be  used  as  a  reenforce- 
ment  to  such  opening.    When  holes  are  cut  in  any  flat 
surface  of  such  boilers  and  such  holes  are  flanged  inwardly 
to  a  depth  of  not  less  than  1  ̂  inches,  measuring  from  the 
outer  surface,  the  reenforcement  rings  may  be  dispensed 
with. 

No  connection  between  shell  of  boiler  and  mud  drum 
shall  exceed  9  inches  in  diameter,  and  the  flange  of  the 
mud-drum  leg  shall  consist  of  an  equal  amount  of  material 
to  that  cut  out  of  the  shell  of  boiler. 

Plates  constructed  of  pressed  steel  of  corrugated  form 
without  opening  in  plate  for  bolt,  the  corrugation  forming 
the  support  for  bolt,  shall  be  allowed  for  manhole  and 
hand-hole  plates. 

SLIP  JOINTS. 

The  wearing  surface  of  the  male  pipe  in  all  slip  joints 
made  after  June  30,  1908,  for  use  in  steam  pipes,  shall  be 
of  copper  or  composition,  and  the  said  male  pipe  shall 
be  of  sufficient  length  and  so  adjusted  as  to  prevent  acci- 

dental withdrawal  from  the  stuffing  box. 

CAST  STEEL,  SEMISTEEL,  FEKROSTEEL,  CAST  IRON,  MALLE- 
ABLE IRON,  HARD  BRASS,  BRONZE,  AND  OTHER  COMPO- 

SITIONS MADE  OF  COPPER,  TIN,  AND  ZINC. 

20.  Cast-steel  fittings  of  any  size  or  character,  and  for  §  44i8,  r.  s. 
any  pressure,  may  be  used  for  any  and  all  steam  and  feed- 

pipe connections,  and  for  boiler  fittings,  valves,  cocks, 
and  all  appliances  subject  to  steam  or  water  pressure  in 
connection  with  the  boilers  and  engines  of  steam  vessels, 
when  made  by  regular  processes  and  by  manufacturers 
who  stamp  such  fittings  and  appliances  with  their  trade- 

mark or  identifying  stamp  and  who  guarantee  the  cast- 
ings to  possess  the  following  physical  characteristics: 

Tensile  strength,  minimum  50,000,  maximum  65,000 
pounds  per  square  inch;  elastic  limit,  minimum,  not  less 
than  45  per  cent  of  tensile  strength;  elongation  in  2 
inches,  minimum,  25  per  cent.  There  shall  be  taken 
from  each  heat  an  annealed  coupon  or  coupons,  for  the 
purpose  of  determining  the  physical  tests,  and  the  manu- 

facturers shall  furnish  coupons  to  the  local  inspectors  for 
tests  when  so  required. 

Malleable  iron  possessing  a  tensile  strength  of  not  less 
than  30,000  pounds  to  the  square  inch  may  be  used  for 
any  casting  or  connection  up  to  and  including  6  inches  in 
diameter,  and  for  pressures  not  exceeding  300  pounds. 
Such  castings  of  3  inches  in  diameter  or  over  shall  be  extra 
heavy,  beaded  or  banded,  and  stamped  with  the  trade- 

mark or  identifying  stamp  of  the  manufacturer. 
Cast  iron  possessing  a  tensile  strength  of  not  less  than 

20,000  pounds  to  the  square  inch  may  be  used  in  the  con- 
struction of  stop  valves  of  any  size  when  bolted  directly 

to  the  boiler,  throttle  valves  of  any  size  when  bolted 
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(II,  20)    directly  to  the  steam  chest,  sHp  joints  of  any  size,  separa- 
tors, flanges,  saddles,  water  columns,  ells,  tees,  crosses, 

valves,  and  cocks,  when  such  fittings  of  3  inches  in  diam- 
eter or  over  are  stamped  with  the  trade-mark  or  identify- 
ing stamp  of  the  manufacturer,  and  made  in  accordance 

with  the  following  formula: 

Where  P  =  pressure  of  steam  allowable  in  pounds. 
T  =  thickness  of  casting  in  inches. 
D=  inside  diameter  of  casting  in  inches. 

Cast  iron  may  also  be  used  in  the  construction  of  man- 

When  from  peculiar  form  of  construction,  such  as  the 
engines  of  stern-wheel  steamers,  the  throttle  valve  can 
not  be  connected  directly  to  the  steam  chest,  it  shall  be 
bolted  directly  to  the  end  of  the  main  steam  pipe,  and  the 
branch  pipes  shall  be  bolted  to  the  side  pipes  of  the 
engines. 

Hard  brass,  bronze,  and  other  compositions  of  copper, 
tin,  and  zinc,  possessing  a  tensile  strength  of  not  less  than 
30,000  pounds  to  the  square  inch,  may  be  used  in  the 
construction  of  all  fittings  up  to  and  including  12  inches 
in  diameter,  and  for  all  pressures  not  exceeding  300 
pounds  per  square  inch,  except  that  it  will  not  be  allowed 

where  the  steam  reaches  a  temperature  of  450°  F.,  and 
for  all  temperatures  exceeding  500°  F.  no  fittings  other than  steel  shall  be  allowed. 

All  fittings  of  more  than  3  inches  in  diameter  shall  be 
subjected  by  the  manufacturer  to  a  hydrostatic  test  of 
three  and  one-half  times  the  pressure  to  which  they  will 
be  subjected  in  service,  and  such  hydrostatic  pressure 
shall  be  plainly  stamped  on  the  casting. 

All  fittings  of  more  than  2  inches  in  diameter  shall  be 
permanently  flanged,  and  no  fitting  shall  be  of  a  greater 

length  than  specified  by  the  ''Manufacturer's  Standard." 
All  cast-iron,  malleable-iron,  semisteel,  and  ferrosteel 

castings  shall  be  properly  secured  to  the  boiler  by  bolts 
or  rivets. 

Cast  nozzles  shall  not  be  used  when  exposed  to  the 
direct  action  of  the  fire. 

Screwed  bonnets  on  cast-iron  valves  are  positively  pro- 
hibited. All  valves  over  2^  inches  in  diameter  shall  have 

bolted  bonnets  or  covers.  The  necks  of  the  valves  shall 
be  extra  heavy  and  as  short  as  practicable.  Where  valves 
of  less  than  2\  inches  in  diameter  arc  connected  directly  to 
the  boiler,  they  shall  be  of  cast  steel,  hard  brass,  or  bronze. 

All  castings  of  steel,  ferrosteel,  and  semisteel  shall  be 
thoroughly  annealed. 

DXP  1 

2,600  4 



53 

Nothing  in  the  foregoing  provisions  of  this  section  shall    (II,  20) 

prevent  the  use  of  fittings  now  in  stock  up  to  and  includ- 
ing June  30,  1907,  and  all  fittings  used  after  June  30,  1907, 

shall  be  manufactured,  tested,  and  stamped  in  accord- 
ance with  the  provisions  of  this  section. 

VALVES. 

All  valves  of  3  inches  or  more  shall  bear  the  trade- 
mark of  the  manufacturer,  which  shall  guarantee  the 

uniform  thickness  of  the  walls  of  the  valve  chamber. 
All  such  valves  shall  also  bear  the  number  of  pounds 

pressure  of  steam  the  manufacturer  guarantees  them  to 
stand  without  rupture  or  distortion. 

EVAPORATORS,   FEED-WATER    HEATERS,   AND  SEPARATORS 
MADE  OF  CAST  IRON  AND  SUBJECT  TO  BOILER  PRESSURE. 

When  evaporators,  feed  heaters,  and  separators  are 
constructed  of  good  cast  iron,  the  shells  being  cylindrical 
and  ends  flat,  the  castings  sound  and  of  uniform  thick- 

ness, the  working  pressure  shall  not  exceed  that  found  by 
the  following  formula: 

Flat  surface:  Cylindrical  shell: 

20,000  X  p    3,500  (T -|) 

^    P  X  D 

20,000  3,500  ̂  
Where  P  =  working  pressure  per  square  inch  in  pounds. 

T  =  thickness  in  inches:  Provided,  That  the  thick- 
ness of  ends  of  evaporators,  feed  heaters, 

and  separators  shall  be  not  less  than 
three-eighths  of  an  inch. 

D  =  diameter  inside  in  inches.    When  the  pres- 
sure is  to  be  determined  for  a  part  of  a  flat 

surface  which  is  a  square,  or  rectangle  in 
the  flat  surface  formula,  the  value  of  D 
used  shall  be  the  diagonal  of  the  square 
or  rectangle,  and  when  the  ends  are 
bolted  to  the  shell  the  value  of  D  used 
shall  equal  the  diameter  of  the  bolt  circle. 

All  flanges  shall  be  substantial,  and  there  shall  be  a 
good  fillet  all  around  the  root,  and  when  the  ends  and  shell 
are  cast  solid  there  shall  be  a  good  and  substantial  fillet 
inside  all  around. 

The  bolts  or  studs  for  the  ends  or  doors  shall  not  have 

a  greater  stress  than  6,000  pounds  per  square  inch,  and 
the  size  of  bolts  or  studs  shall  not  be  less  than  three- 
fourths  of  an  inch  in  diameter. 

Evaporators  and  separators  shall  be  provided  with  an 
efficient  safety  valve  of  approved  type. 

21.  Feed  water  shall  not  be  admitted  into  any  marine  §44i8,  r.  s. 

boiler  at  a  temperature  less  than  100°  F.,  and  every  such 
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(II,  21)  boiler  shall  have  an  independent  auxiliary  feed  appliance 
for  supplying  said  boiler  with  water  in  addition  to  the 
usual  mode  employed,  which  auxiliary  feed  shall  enter 
the  boiler  through  an  opening  independent  of  the  main 
feed. 

NAME  PLATES. 

§4418,  R.s.  22.  There  shall  be  fastened  to  each  boiler  a  plate  con- 
taining the  name  of  the  manufacturer  of  the  material,  the 

place  where  manufactured,  the  tensile  strength,  the  name 
of  the  builder  of  the  boiler,  when  and  where  built. 

The  date  of  the  building  of  the  boiler  or  boilers  shall  be 
determined  by  the  month  and  year  of  issue  of  the  first 
certificate  of  inspection  which  covers  the  boiler  or  boilers 
in  question:  Provided,  That  the  boiler  or  boilers  have  not 
been  used  for  any  purpose  previous  to  the  inspection. 

FUSIBLE  PLUGS. 

§  4418,  R.  s.  23.  Every  boiler,  other  than  boilers  of  the  water- tube 
type,  shall  have  at  least  one  fusible  plug  as  described 
below.  Plugs  shall  be  made  of  a  bronze  casing  filled  with 
good  banca  tin  from  end  to  end.  The  manufacturers  of 
fusible  plugs  shall  stamp  their  name  or  initials  thereon  for 
identification,  and  shall  file  with  the  local  inspectors  a 
certificate,  duly  sworn  to,  that  such  plugs  are  filled  with 
banca  tin. 

Fusible  plugs,  except  as  otherwise  provided  for,  shall 
have  an  external  diameter  of  not  less  than  three-fourths 
of  an  inch  pipe  tap,  and  the  banca  tin  shall  be  at  least  one- 
half  of  an  inch  in  diameter  at  the  smallest  end  and  shall 
have  a  larger  diameter  at  the  center  or  at  the  opposite  end 
of  the  plug. 

Fusible  plugs,  when  used  in  the  tubes  of  upright  boilers, 
shall  have  an  external  diameter  of  not  less  than  three- 
eighths  of  an  inch  pipe  tap,  and  the  banca  tin  shall  be  at 
least  one-fourth  of  an  inch  in  diameter  at  the  smaller  end 
and  shall  have  a  greater  diameter  at  the  opposite  end  of 
the  plug:  Provided,  however.  That  all  plugs  used  in  boilers 
carrying  a  steam  pressure  exceeding  150  pounds  to  the 
square  inch  may  be  reduced  at  the  smaller  end  of  the 
banca  tin  to  five-sixteenths  of  an  inch  in  diameter. 

Externally  heated  cylindrical  boilers,  with  flues,  shall 
have  one  plug  inserted  in  one  flue,  and  also  one  plug 
inserted  in  shell  of  each  boiler,  immediately  below  the 
fire  line  and  not  less  than  4  feet  from  the  front  end: 

Provided,  however.  That  when  such  flues  are  not  more  than  ^ 
6  inches  in  diameter  a  fusible  plug  of  not  less  diameter 
than  three-eighths-inch  pipe  tap  may  be  used  in  such  flues. 

Other  shell  boilers,  except  especially  provided  for,  shall 
have  one  plug  inserted  in  the  crown  sheet  of  the  back 
connection. 

Vertical  tubular  boilers  shall  have  one  plug  inserted  in 
one  of  the  tubes  at  least  2  inches  below  the  lowest  gauge 
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cock,  but  in  boilers  having  a  cone  top  the  plug  shall  be  (II,  23) 
inserted  in  the  upper  tube  sheet. 

All  plugs  shall  be  inserted  so  that  the  small  end  of  the 
banca  tin  shall  be  exposed  to  the  fire. 

It  shall  be  the  duty  of  the  inspector  at  each  annual  in- 
spection to  see  that  the  plugs  are  in  good  condition. 

GAUGE  COCKS  AND  WATER  GLASS. 

24.  All  boilers,  except  flash  boilers,  shall  be  supplied  §44i8,  r,  s. 
with  at  least  one  reliable  water  gauge  and  at  least  three 
gauge  cocks  attached  directly  to  each  boiler.  When  the 
gauge  glass  and  gauge  cocks  are  connected  to  the  boilers 
by  a  water  column  there  must  be  three  additional  gauge 
cocks  inserted  in  the  head  or  shell  of  boiler.  The  lower 
gauge  cock  in  boilers  more  than  48  inches  in  diameter 
shall  not  be  less  than  4  inches  from  the  top  of  the  flues  or 
tubes.  In  boilers  less  than  48  inches  in  diameter  the 
lower  gauge  cock  shall  not  be  less  than  2^  inches  above 
the  top  of  the  flues  or  tubes.  A  gauge  glass  shall  be  con- 

sidered a  reliable  water  gauge,  and  a  float  such  as  used  on 
western  river  steamers  shall  be  considered  on  such  boilers 
as  a  reliable  water  gauge. 

Double-end  boilers  shall  have  at  least  three  gauge  cocks 
and  one  water  glass  at  each  end. 

In  vertical  boilers  or  boilers  of  the  water-tube  type  the 
location  of  the  lowest  gauge  cock  shall  be  determined  by 
the  local  inspectors. 

Boilers  known  as  flash  boilers  constructed  of  a  continu- 
ous coil  of  pipe  or  series  of  coils  of  pipes  under  three- 

fourths  inch  in  diameter,  whose  construction  has  been 
approved  by  the  Board  of  Supervising  Inspectors,  shall 
not  be  required  to  be  supplied  with  gauge  cocks  or  low- 
water  gauges. 

STEAM  GAUGES. 

25.  All  steam  gauges  heretofore  in  use  on  steamers  shall  §  44i8,  r.  s. 
be  admissible  by  the  inspectors,  and  other  steam  gauges 
hereafter  made  of  equal  merit  shall  be  allowed. 

All  boilers  or  sets  of  boilers  shall  have  attached  to 
them  at  least  one  gauge  that  will  correctly  indicate  a 
pressure  of  steam  equal  to  80  per  cent  of  the  hydrostatic 
pressure  applied  by  the  inspectors. 

Double-end  boilers  shall  have  at  least  one  steam  gauge  at 
each  end. 

SAFETY  VALVES. 

26.  The  areas  of  all  safety  valves  on  boilers  contracted  §  ̂'^is,  r.  s. for  or  the  construction  of  which  commenced  on  or  after 
June  1,  1904,  shall  be  determined  in  accordance  with  the 
following  formula  and  table : 

W 
Formula:  a=.2074X 
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(II,  26)       Where  a  =  area  of  safety  valve,  in  square  inches,  per 
square  foot  of  grate  surface. 

W  =  pounds  of  water  evaporated  per  square  foot 
of  grate  surface  per  hour. 

P  =  absolute  pressure  per  square  inch  =  working 
gauge  pressure  +  15. 

From  which  formula  the  areas  required  per  square  foot 
of  grate  surface  in  the  following  table  are  found  by  assum- 

ing the  different  values  of  W  and  P. 
The  figures  (a)  in  table  multiplied  by  square  feet  of 

grate  surface  give  the  area  of  safety  valve  or  valves 
required. 
When  this  calculation  results  in  an  odd  size  of  safety 

valve,  use  next  larger  standard  size. 

EXAMPLES. 

Boiler  pressure  =  75  pounds  per  square  inch  (gauge) . 
2  furnaces:  Grate  surface  =  2  (No.)x5  feet  6  inches 

(long)  X  3  feet  (wide)  =33  square  feet. 
Water  evaporated  per  pound  of  coal  =  8  pounds. 
Coal  burned  per  square  foot  grate  surface  per  hour  = 

12^  pounds. 
Evaporation  per  square  foot  grate  surface  per  hour  =  8 

X 12^  =  100  pounds. 
Hence  W=  100  and  gauge  pressure  =  75  pounds. 
From  table  the  corresponding  value  of  a  is  .230  square 

inches. 

Therefore  area  of  safety  valve  =  33  X  .23  =  7.59  square 
inches. 

For  which  the  diameter  is  3  J  inches  nearly. 
Boiler  pressure  =  215  pounds. 
6  furnaces:  Grate  surface  =  6  (No.)X5  feet  6  inches 

(long)  X3  feet  4  inches  (wide)  =  110  square  feet. 
Water  evaporated  per  pound  coal  =  10  pounds. 
Coal  burned  per  square  foot  grate  surface  per  hour  =  30 

pounds. 
Evaporation  per  square  foot  grate  surface  per  hour  = 

10X30  =  300  pounds. 
Hence  W  =  300,  gauge  pressure  =  215,  and  a  =  .270 

(from  table). 
Therefore  area  of  safety  valve  =  1 10  X  .270  =  29.7  square 

inches,  which  is  too  large  for  one  valve.    Use  two. 
29  7 
-^c^  =  14.85  square  inches.    Diameter  =  4|  inches. Zi 
To  determine  the  area  of  a  safety  valve  for  boiler  using 

oil  as  fuel  or  for  boilers  designed  for  any  evaporation  per hour, 

Divide  the  total  number  of  pounds  of  water  evaporated 
per  hour  by  any  number  of  pounds  of  water  evaporated 
per  square  foot  of  grate  surface  per  hour  (W)  taken  from, 
and  within  tli(^-  Umits  of,  the  table.    This  will  give  the 
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equivalent  number  of  square  feet  of  grate  surface  for    (II,  26) 
boiler  for  estimating  the  area  of  valve.    Then  apply  the 
table  as  in  previous  examples. 

EXAMPLE, 

Required  the  area  of  a  safety  valve  for  a  boiler  using 
oil  as  fuel,  designed  to  evaporate  8,000  pounds  of  water 
per  hour,  at  175  pounds  gauge  pressure. 

Make  W  =  200. 

^^^52  =      the  equivalent  grate  surface,  in  square  feet. ZUU 

For  gauge  pressure  =175  pounds  and  W=200,  from 
table,  a=  .21 8  square  inch.  .218X40  =  8.72  square  inches, 
the  total  area  of  safety  valve  rec^uired  for  this  boiler,  for 
which  the  diameter  is  3yV  square  inches  nearly. 
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Any  spring-loaded  safety  valve  constructed  so  as  to 
give  an  increased  lift  by  the  operation  of  steam,  after 
being  raised  from  its  seat,  or  any  spring-loaded  safety 
valve  constructed  in  any  other  manner  so  as  to  give  an 
effective  area  equal  to  that  of  the  aforementioned  spring- 
loaded  safety  valve,  may  be  used  in  lieu  of  the  common 
lever-weighted  valve  on  all  boilers  on  steam  vessels,  and 
each  spring-loaded  valve  shall  be  supplied  with  a  lever 
that  will  raise  the  valve  from  its  seat  a  distance  of  not  less 

than  that  equal  to  one-eighth  of  the  diameter  of  the  valve 
opening;  but  in  no  case  shall  any  spring-loaded  safety 
valve  be  used  in  lieu  of  the  lever-weighted  safety  valve 
without  first  having  been  approved  by  the  Board  of 
Supervising  Inspectors. 

The  valves  shall  be  so  arranged  that  each  boiler  shall 
have  at  least  one  separate  safety  valve,  unless  the 
arrangement  is  such  as  to  preclude  the  possibility  of  shut- 

ting off  the  communication  of  any  boiler  with  the  safety 
valve  or  valves  employed.  This  arrangement  shall  also 
apply  to  lock-up  safety  valves  when  they  are  employed. 

The  use  of  two  safety  valves  may  be  allowed  on  any 
boiler,  provided  the  combined  area  of  such  valves  is  equal 
to  that  required  by  rule  for  one  such  valve.  Whenever 
the  area  of  a  safety  valve,  as  found  by  the  rule  of  this 
section,  will  be  greater  than  that  corresponding  to  6 
inches  in  diameter,  two  or  more  safety  valves,  the  com- 

bined area  of  which  shall  be  equal  at  least  to  the  area 
required,  must  be  used. 

The  seats  of  all  safety  valves  shall  have  an  angle  of 
inclination  of  45  degrees  to  the  center  lines  of  their  axes. 

The  use  of  the  lever  safety  valves  shall  be  prohibited  on 
all  boilers  built  after  June  30,  1906. 

Hereafter  no  safety  valves  having  a  set  screw  arrange- 
ment on  the  top  of  the  valve  casing,  designed  to  hold  the 

valve  down  while  the  hydrostatic  pressure  is  being 
applied,  shall  be  allowed.  On  such  valves  now  in  use, 
inspectors  shall  require  the  set  screws  to  be  taken  out 
and  the  hole  permanently  closed. 

SEA  COCKS. 

27.  All  sea  valves  or  cocks  secured  to  the  skin  of  the 
vessel  by  bolts  and  connected  to  the  engines  or  boilers  by 
pipes  shall  be  arranged  so  as  to  be  accessible  at  all  times, 
so  that  if  a  leak  or  defect  occurs  it  can  be  reached.  All 
])arts  of  said  valves  except  the  chamber  shall  be  made  of 

bronze  when  used  on  wooden-hull  vessels  navi- 

— -  -^i^  ,  but  in  the  case  of  iron-hull  vessels  the 

l^liVrXTzc^^^'^y  
be  .lispensed  with. 

STOP^'^LVES. 

98  On  all  boilers  built  after  3^  1, 
 1896,  a  bronze  or 

u  or  vab^^BU>t^  attached  to  the 
brass  seatcHl  ̂ ^tx)p  H)ck  or  ̂ ^^^^^^.team  and  feed boiler  between  all  cliccK  vu^^^^^^^ 
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pipes  and  boilers  in  order  to  facilitate  access  to  connec- 
tions. Where  such  cocks  or  valves  exceed  1^  inches  in 

diameter,  they  must  be  flanged  to  boiler.  The  stop 
valves  attached  to  main  steam  pipes  when  bolted  or  riv- 

eted directly  to  boiler  may,  however,  be  made  of  cast 
iron  or  other  suitable  material. 

WOODWORK  FROM  BOILERS. 

29.  Externally  heated  boilers  shall  have  a  clear  space  §44i8,  r.  s. 
between  the  boiler  and  the  woodwork  of  not  less  than  6 
inches  at  the  sides  and  4  inches  at  the  top. 

Internally  Jieated  boilers  shall  have  a  clear  space  between 
the  boiler  and  the  woodwork  of  not  less  than  4  inches  at 
the  sides  and  4  inches  at  the  top 

All  woodwork  or  other  ignitible  substance  approaching 
within  12  inches  of  the  boiler  or  smokestack  (unless  such 

boiler  or  smokestack  is  covered  with  good  nonconduct- 
ing material)  shall  be  suitably  sheathed  with  metal  over 

noncombustible  material,  and  it  shall  be  the  duty  of  the 
inspectors  to  see  that  all  woodwork  or  other  ignitible 
substance  in  or  around  the  fireroom  is  properly  protected 
by  metal  or  asbestos  sheathing. 

All  boilers  hereafter  placed  in  wooden  steamers  shall 
have  a  clear  space  of  at  least  8  inches  between  the  under 
side  of  the  cylindrical  shell  and  the  floor  or  keelson;  and 
on  all  other  steamers  the  boilers  shall  be  so  placed  as  to 
permit  of  proper  inspection  of  the  under  side  thereof. 

All  boilers  shall  have  a  clear  space  at  back  and  ends. 
When  located  in  close  proximity  to  wooden  bulkheads  the 
space  between  boiler  or  boilers  and  bulkheads  shall  be  not 
less  than  2  feet;  with  iron  or  steel  bulkheads,  not  less 
than  16  inches. 

MANHOLES. 

30.  Manhole  openings  in  front  head  of  externally  fired  §44i8,  r.s. 
boilers,  under  the  flues,  as  required  by  section  4434,  Re- 

vised Statutes  of  the  United  States,  shall  be  of  dimen- 
sions of  not  less  than  8  by  12  inches  in  the  clear.    It  is 

also  further  provided  that  all  boilers  shall  have  a  manhole 
opening  above  the  flues  or  tubes  where  practicable  for 
use,  and  also  such  openings  shall  be  of  the  following 
dimensions: 

Boilers  over  40  inches  in  diameter  shall  have  an  open- 
ing not  less  than  10  by  16  or  11  by  15  inches  in  the  clear, 

except  boilers  40  inches  in  diameter  of  shell  and  under 
shall  have  an  opening  not  less  than  9  by  15  inches  in  the 
clear  in  manholes. 

WESTERN  RIVER  BOILERS. 

HEADS. 

(II;  28) 

31.  All  heads  employed  in  the  construction  of  cyhn-j^§|  ̂ ^is,  4434, 
drical  externally  fired  boilers  for  steamers  navigating  the 
Red  River  of  the  North  and  rivers  whose  waters  flow  into 
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(II,  31)  the  Gulf  of  Mexico  shall  have  a  thickness  of  material  as 
follows : 

For  boilers  having  a  diameter — 
Over  32  inches  and  not  over  36  inches,  not  less  than  ̂   inch. 
Over  36  inches  and  not  over  40  inches,  not  less  than  -^^  inch. 
Over  40  inches  and  not  over  48  inches,  not  less  than  f  inch. 
Over  48  inches,  not  less  than  f  inch. 

The  heads  of  steam  and  mud  drums  of  such  boilers  shall 
have  a  thickness  of  material  of  not  less  than  half  an  inch ; 
pressure  to  be  determined  by  formula  for  flatheads. 

FLUES. 

Local  inspectors,  in  determining  the  distance  between 
the  flues  and  the  shells  of  externally  fired  boilers,  under 
provisions  of  section  4434,  Revised  Statutes  of  the  United 
States,  shall  take  the  measurements  from  the  plate  in  the 

flue  to  the  plate  in' the  shell. 
WATER  TUBE  AND  COIL  BOILERS. 

4429,  R.s.  32.  Blueprints  or  drawings  of  coil  boilers  and  of  other 
boilers,  with  their  specifications,  submitted  to  the  Board 
of  Supervising  Inspectors  for  approval  under  section  4429, 
Revised  Statutes  of  the  United  States,  must  be  in  dupli- 

cate before  action  thereon  will  be  taken  by  the  Board, 
with  a  view  of  approving  the  same;  one  set  to  be  filed 
with  the  records  of  the  Board  of  Supervising  Inspectors 
and  the  other  with  the  records  of  the  supervising  inspector 
of  the  district  where  the  manufacturer  of  the  boiler  is 
located.  Manufacturers  shall  furnish  local  inspectors  of 
district  where  boilers  are  to  be  installed  an  affidavit  certi- 

fying that  the  boilers  are  constructed  in  strict  accordance 
with  the  drawings  and  specifications  as  approved  by  the 
Board  of  Supervising  Inspectors. 

The  working  pressure  allowable  on  cylindrical  shells  of 
water  tube  or  coil  boilers,  when  such  shells  have  a  row 

or  rows  of  pipes  or  tubes  inserted  therein,  shall  be  deter- 
mined by  the  following  formula: 

P_(D-(^)XTXS DXR 

working  pressure  allowable  in  pounds, 
distance  in  inches  between  the  tube  or  pipe 

centers  in  a  line  from  head  to  head, 
diameter  of  hole  in  inches, 
thickness  of  plate  in  inches, 
one-sixth  of  the  tensile  strength  of  the  plate, 
radius  of  shell  in  inches. 

KXAMPLE. 

Required  the  working  pressure  of  a  cylindrical  shell 
having  holes  1  incli  in  (hameter,  spaced  2  inches  from 
center  to  center,  in  a  line  from  head  to  head;  material, 

Where  P 

D  = 

d- 

T 

S  = 

R 
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one-half  of  an  inch  thick;  diameter  of  shell,  20  inches;  (11,32) 
tensile  strength  of  plate,  60,000  pounds. 

Substituting  values,  we  have 

P  =  (2 -1)X. 5X10,000 ^ 250  pounds. 
2X10  

^ 

PORCUPINE-TYPE  BOILERS. 

The  formula  for  determining  pressure  on  boilers  of  the 
so-called  Porcupine  and  similar  types  shall  be  as  follows: 

Multiply  the  vertical  distance  between  the  centers  of 
the  horizontal  rows  of  tubes  in  inches  by  one-half  the 
diameter  of  shell  of  boiler  in  inches,  which  gives  the  area 
upon  which  the  pressure  is  exerted  to  break  a  diagonal 
Ugament,  then  find  the  sectional  area  of  the  ligament  at 
its  smallest  part  and  multiply  by  one-sixth  the  tensile 
strength  of  the  material.  This  result,  divided  by  the 
area  upon  which  the  strain  is  exerted,  gives  the  working 

EFT 
pressure  per  square  inch,  which  is  as  follows :  q  jq  =W, 

the  working  pressure,  in  which  E  eq[uals  width  of  hga- 
ment  in  inches,  F  thickness  of  material  in  inches,  T  one- 
sixth  of  the  tensile  strength,  C  distance  between  vertical 
centers,  and  D  one-half  the  inside  diameter  of  the  shell 
or  central  column. 

For  the  boiler  proposed,  30  inches  diameter,  five-eighths 
inch  thick,  tensile  strength  60,000  pounds,  1.219  inches 
would  be  width  of  Kgament,  .625  thickness  of  plate, 
10,000  one-sixth  of  tensile  strength,  3H  =  3.6875  inches, 
distance  of  vertical  centers;  15  inches,  one-half  the  diam- 

eter of  shell,  would  be  as  follows:  1.219  multiplied  by 
.625,  this  product  multipHed  by  one-sixth  the  tensile 
strength,  10,000,  equals  7,618.75.  This  product,  divided 
by  the  product  of  3.6875,  distance  between  vertical  cen- 

ters, multipHed  by  15,  one-half  the  diameter,  equals 
55.3125,  gives  137.7  as  pressure  allowed. 

HYDROSTATIC  PRESSURE. 

All  coil  and  pipe  boilers  hereafter  made,  when  such 
boiler  is  completed  and  ready  for  inspection,  must  be  sub- 

jected at  the  first  inspection  to  a  hydrostatic  pressure 
double  that  of  the  steam  pressure  allowed  in  the  certifi- 

cate of  inspection. 
The  use  of  malleable-iron  or  cast-steel  manifolds,  tees, 

return  bends,  or  elbows  in  the  construction  of  pipe  gen- 
erators shall  be  allowed,  and  the  pressure  of  steam  shall 

not  be  restricted  to  less  than  one-half  the  hydrostatic 
pressure  applied  to  pipe  generators  unless  a  weakness 
should  develop  under  such  test  as  would  render  it  unsafe 
in  the  judgment  of  the  inspector  making  such  inspection. 
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(II,  32)  DRUMS  AND  HEADS. 

AU  drums  attached  to  coil,  pipe,  sectional,  or  water- 
tube  boilers  not  already  in  use  or  actually  contracted  for, 
to  be  built  for  use  on  a  steam  vessel,  and  its  building  com- 

menced at  or  before  the  date  of  the  approval  of  this  rule 
shall  be  required  to  have  the  heads  of  wrought  iron  or 
steel  or  cast  steel  flanged  and  substantially  riveted  to  the 
drums  or  secured  by  bolts  and  nuts  of  equal  strength 
with  rivets,  in  all  cases  where  the  diameters  of  such  drums 
exceed  6  inches. 

Drums  and  water  cyhnders  constructed  with  a  bumped 
head  of  each  or  either  end,  any  opening  in  the  shell  or 
heads  to  be  reenforced  as  required  by  the  rules  of  the 
Board,  the  circumferential  and  horizontal  seams  to  be 
welded  and  properly  annealed  after  such  welding  is  com- 
{)leted,  and  when  tested  with  a  hydrostatic  pressure  of  at 
east  double  the  amount  of  the  steam  pressure  allowed 
may  be  used  for  marine  purposes. 

COPPER  AND  BRASS  TUBES. 

Seamless  copper  or  brass  tubes  not  exceeding  three- 
fourths  of  an  inch  in  diameter  may  be  used  in  the  con- 

struction of  water-tube  boilers  or  generators  when  hquid 
fuel  is  used.  There  may  also  be  used  in  their  construction 
copper  or  brass  steam  drums  not  exceeding  14  inches  in 
diameter,  of  a  tliickness  of  material  not  less  than  five- 
eighths  of  an  inch,  and  copper  or  brass  steam  drums  1 2 
inches  in  diameter  and  under  having  a  thickness  of  mate- 

rial of  not  less  than  one-half  inch.  All  tubes  and  drums 
referred  to  in  this  paragraph  shall  be  made  from  ingots  or 
blanks  drawn  down  to  size  without  a  seam.  Water-tube 
boilers  or  generators  so  constructed  may  be  used  for 
marine  purposes  with  none  other  than  liquid  fuel. 
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(III)      Rule  III. — Boats,   Rafts,   Bulkheads,   and  Life- Saving  Appliances. 
Section. 

Affidavit  of  test  of  line-carrying  guns   27 
Air  tanks  of  lifeboats   2 
Automatic  plug  required  on  metallic  lifeboats   2 
Barges,  passenger,  towed  by  steamers,  how  equipped   17 
Bulkheads  required  for  certain  steam  and  sail  vessels   34 
Carley  life  float,  carrying  capacity  allowed   21 
Carrying  capacity  of  lifeboats,  how  determined   5 
Carrying  capacity  of  life  rafts,  how  determined   22 
Drags  or  floating  anchors,  how  constructed  and  number  of   32 
Drill  required  with  line-carrying  gun   31 
Drawings  and  specifications  of  lifeboats  required   1 
Drawings  and  specifications  of  life  rafts  required   18 
Engelhardt  lifeboats   21,  22 
Escape,  means  of,  to  lifeboats   33 
Equipments  required  on  lifeboats   3 
Equipments  required  on  life  rafts   20 
Fire  boats,  lifeboats  required  on   8 
Floats,  wooden,  material  and  dimensions  of   25 
Friction  devices  for  distress  signals  allowed  under  certain  condi- 

tions  3 
Guns,  line-carrying,  drill  required  with   31 
Guns,  line-carrying,  mode  of  manufacture  and  test  of   27 
Kapok  life-preservers,  use  of  prohibited   24 
Lifeboats,  capacity  required   5 
Lifeboats,  care  required  of   4 
Lifeboats,  collapsable,  may  be  substituted..   14 
Lifeboats,  construction  of   1,  2 
Lifeboats,  drawings  and  specifications  required   1 
Lifeboats,  how  carried   4 
Lifeboats,  how  equipped   3 
Lifeboats,  how  marked   4 
Lifeboats,  metallic,  to  have  automatic  plug   2 
Lifeboats,  metallic,  when  required   8 
Lifeboats,  name  plate  required  on   2 
Lifeboats  required  on  fire  boats  .*   8 
Lifeboats  required  on  inspected  sail  vessels   16 
Lifeboats  required  on  stern- wheel  towboats   8 
Lifeboat  capacity  on  vessels  of  50  tons  or  over  not  carrying  pas- 

sengers   6 
Lifeboat  capacity  on  vessels  under  50  tons  not  carrying  passengers. .  7 
Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 

rivers  other  than  the  Red  River  of  the  North,  rivers  whose  waters 
flow  into  the  Gulf  of  Mexico,  and  Yukon  River   9 

Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 
the  Red  River  of  the  North,  rivers  whose  waters  flow  into  the 
Gulf  of  Mexico,  and  Yukon  River   10 

Lifeboat  capacity  of  vessels  of  over  150  tons,  carrying  passengers, 
navigating  the  northwestern  lakes,  bays,  and  sounds   11 

Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 
the  ocean   12 

Lifeboat  capacity  of  passenger  vessels  of  150  tons  and  under  navi- 
gating the  ocean,  lakes,  bays,  sounds,  and  rivers   13 

Lifeboats  not  required  on  open  steam  pleasure  vessels  of  5  tons  or 
less   15 

Life  rafts,  carrying  capacity  of   21 
Life  rafts,  care  recjuired  of   19 
Life  rafts,  drawings  and  specifications  required..   18 
Life  rafts,  how  built   18,  19 
Life  rafts,  how  equi})pod   20 
Life  rafts,  how  markcnl   18 
Lif(!  rafts  may  be  substituted  for  a  portion  of  lifeboats   14 
Lif(;-pr(jservors,  nu?.nbor  and  kind  retjuired   23 
Life-preservers  of  kapok  or  loose  granulated  cork,  use  not  allowed. ,  24 
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Life-preservers  required  on  passenger  barges  towed   17 
Line-carrying  projectiles  and  means  of  propelling  them   27-31 
Line-carrying  gun,  crew  to  be  drilled  in  use  of,  and  drills  entered 

on  log   31 
Ladders  or  steps  required  on  steamers   33 
Name  plate  required  on  lifeboats   1 
Name  plate  required  on  life  rafts   18 
Name  of  steamer  required  on  equipments   35 
Notice  of  location  of  life-preservers  to  be  posted   23 
Ring  buoys  may  be  required   26 
Rockets,  line-carrying   28 
Steering  apparatus,  extra,  for  steamers    33 
Sail  vessels,  lifeboat  and  life-preserver  equipment   16 
Steam  launches,  when  they  may  dispense  with  lifeboats   15 
Towing  steamers,  stern- wheel,  lifeboats  required  on   8 
Working  boat  required   8 

LIFEBOATS. 

DRAWINGS,  SPECIFICATIONS,  NAME  PLATE. 

1.  Builders  of  lifeboats  shall  furnish  the  Supervising  §^5,  r.  s. 
Inspector-General  with  drawings  and  specifications  show- 
iQg  and  explaiuiag  the  construction  of  the  same,  and  the 
physical  characteristics  (tensile  strength  and  ductility) 
of  the  metal  used.  They  shall  also  affix  a  plate  or  other 

device  to  each  boat,  having  thereon  the  builder's  name, 
number  of  boat,  date  of  construction  of  boat,  cubical 
contents  of  boat,  and  number  of  persons  said  boat  will 
carry,  as  determined  by  the  rules  of  the  Board  of  Super- 

vising Inspectors. 
This  section  shall  apply  to  aU  boats  built  after  Jime 

30,  1905. 
CONSTRUCTION. 

2.  All  lifeboats  shall  be  substantially  built. 

Metallic  lifeboats  of  20  feet  length  and  under  shall  be  44II,  r^I'.  ̂* constructed  of  metal  of  not  less  thickness  than  No.  18 

wire  gauge.  Boats  20  to  24  feet  in  length  shall  haVe  a 
thickness  of  metal  not  less  than  No.  16  wire  gauge  for 
their  middle  half  length,  and  their  ends  of  not  less  than 
No.  18  wire  gauge.  Boats  longer  than  24  feet  shall  be 
built  according  to  specifications  approved  by  the  Super- 

vising Inspector  -  General.  The  wire -gauge  numbers 
given  in  this  paragraph  are  Birmingham  standard. 

The  air  tanks  of  all  metallic  lifeboats  built  after  June 

30,  1906,  shall  be  provided  with  air-pump  connections  of 
one-half  inch  outside  diameter,  for  the  purpose  of  testing 
the  air-tightness  of  said  tank. 

All  seams  and  joints  shall  be  properly  double  riveted. 
All  lifeboats  shall  have  air-tight  tanks  of  sufficient 

capacity  to  float  boats  when  full  of  water  and  when  loaded 
to  allowed  capacity. 

Only  countersunk-headed  rivets  shall  be  used  in  the 
construction  of  metallic  lifeboats. 

The  above  provisions  of  this  section  shall  take  effect 
only  as  to  boats  constructed  after  June  30,  1905. 
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(III,  2)  All  joints  of  the  air  tanks  shall  be  both  riveted  and 
soldered. 

All  metallic  lifeboats  hereafter  built  shall  be  furnished 
with  an  automatic  plug. 

EQUIPMENTS  REQUIRED   ON  LIFEBOATS. 

,  4405,  R.  s.  3  ̂ 1  lifeboats  shall  have  the  following  equipment: 
A  properly  secured  life  line  the  entire  length  on  each  side, 
and  such  line  must  be  festooned  with  a  seine  float  in  each 
bight,  the  bights  to  be  not  longer  than  3  feet ;  at  least  2 
life-preservers,  or  wooden  life  floats  where  the  same  are 
allowed  by  law;  1  boat  painter  of  not  less  than  2f-inch 
manila  rope  (about  .9  inch  diameter),  properly  attached 
and  of  a  suitable  length;  a  full  complement  of  oars,  and  2 
spare  oars  of  suitable  length;  not  less  than  4  rowlocks 
and  2  spare  ones,  all  attached  to  the  boat;  1  steering  oar, 
with  rowlock  or  becket,  or  1  rudder,  with  yoke  and  suit- 

able yoke  ropes;  1  boat  hook,  and  1  bucket  with  lanyard 
attached,  and  on  wooden  boats  2  plugs  for  each  drain 
hole,  attached  with  lanyard  or  chain. 

Lifeboats  required  on  ocean  vessels  of  150  gross  tons 
and  over  shall  be  equipped  with  2  life  lines,  a  painter,  rud- 

der, yoke,  and  yoke  ropes,  as  already  specified  in  this 
section,  also  a  full  set  of  oars  and  rowlocks,  1  spare  oar 
and  rowlock,  1  steering  oar,  with  rowlock  or  becket,  2 
boat  hooks,  1  bailer,  1  bucket ;  1  lugsail,  with  sheet,  tack, 
and  reef  earings,  in  a  water-tight  canvas  bag;  1  mast  and 
1  yard,  with  necessary  rigging,  1  boat  compass,  1  lantern, 
1  gallon  can  of  illuminating  oil,  at  least  1  box  of  matches 
wrapped  in  a  waterproof  package  and  carried  in  a  box 
attached  to  the  underside  of  the  stern  thwart,  1  breaker 
of  fresh  water  of  at  least  15  gallons  capacity,  1  sealed  tin 
containing  25  pounds  of  hard  bread,  1  waterproof  can- 

vas bag  6  inches  diameter  and  15  inches  long  containing 
palm  and  needles,  sail  twine,  marline,  marline  spike, 

hatchet,  smoker's  flint  and  steel,  a  small  bottle  of  spirits 
of  turpentine  for  priming  lantern  wicks.  Every  such 
lifeboat  shall  also  be  provided  with  6  night  distress  signals 
in  a  metallic  case. 

Distress  signals,  when  fired  by  friction  devices,  are 
allowed  when  stowed  in  metal  cases  and  protected  by 
cotton  at  the  end  and  so  arranged  as  to  be  reversible 
before  applying  friction. 

Provided,  That,  on  all  pleasure  steamers  and  on  all 
other  steamers  of  over  150  gross  tons,  but  not  exceeding 
750  gross  tons,  limited  by  their  certificates  of  inspection 
to  routes  of  not  more  than  15  miles  from  any  harbor,  on 
the  ocean,  the  lifeboats  of  180  cubic  feet  capacity  and 
over  shall  be  equipped  as  required  for  lifeboats  on  ocean 
vessels,  and  all  lifeooats  of  less  than  180  cubic  feet  capacity 
on  steamers  referred  to  in  this  ])roviso  shall  be  equipped 
as  required  in  the  first  i)aragraph  of  this  section  for 
all  lifeboats. 
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HOW  LIFEBOATS  MUST  BE  CARRIED  AND  OVERHAULED.  (Ill) 

4.  All  lifeboats  shall  be  fitted  with  such  davits  and  gear  j^§|  ̂^s,  4488, 
as  will  enable  the  boats  to  be  safely  launched  in  less  than 
two  minutes  from  the  time  the  clearing  away  of  the  boats 
is  begun. 

All  lifeboats  on  vessels  carrying  passengers  for  hire 
must,  if  practicable,  be  carried  under  substantial  davits 
or  cranes;  but  if  it  is  not  practicable  so  to  carry  all  the 
lifeboats  required,  the  remainder  must  be  stowed  near  at 
hand,  so  as  to  be  easily  and  readily  launched. 

All  boats  under  davits  must  be  arranged  so  that  they 
can  be  simultaneously  launched.  Each  lifeboat  carried 
under  davits  must  be  provided  with  two  separate  davits. 
When  a  single  crane  is  properly  adapted  to  lower  a  lifeboat, 
it  may  be  allowed  to  take  the  place  of  the  two  davits. 
Such  davits  or  cranes,  and  the  blocks  and  the  falls  thereof, 

on  all  passenger  vessels  except  ferryboats,  must  be  of  suf- 
ficient strength  to  carry  the  boat  with  its  full  load. 

It  shall  be  the  duty  of  the  master  or  oflGlcer  in  charge  of 
all  such  vessels  to  see  that  the  boat  davit  falls  shall  at  all 
times  be  in  readiness  for  immediate  use,  and  protected 
from  ice,  and  not  painted,  and  such  boat  davit  falls  on  all 
boats  not  swung  out  at  boat  drills  shall  be  cut  adrift  and 
overhauled;  and  it  shall  be  unlawful  to  stow  in  any  life- 

boat articles  other  than  those  required  by  law  and  regu- 
lations. 

Lifeboats  must  be  stripped,  cleaned,  painted,  and  thor- 
oughly overhauled  at  least  once  in  every  year.  All  life- 

boats shall  have  their  cubical  contents  painted  on  the 
stem  in  black  letters  and  figures  not  less  than  three-fourths 
of  an  inch  high  on  a  white  ground. 

The  lifeboat  referred  to  in  the  table  [sec.  13,  Rule  III] 
for  passenger  steamers  of  10  tons  or  under  must  be  either 
carried  or  towed  at  all  times  when  being  navigated  with 
passengers  on  board. 

CARRYING  CAPACITY  AND  SIZE  OF  LIFEBOATS. 

5.  The  capacity  of  all  lifeboats  shall  be  determined  by  ̂^§1  ̂^^i,  4488, 
the  following  rule:  Measure  the  length  and  breadth  out- 

side of  the  planking  or  plating  and  the  depth  inside  at  the 
place  of  minimum  depth.  The  product  of  these  dimen- 

sions multiplied  by  .6  resulting  in  the  nearest  whole  num- 
ber shall  be  deemed  the  capacity  in  cubic  feet. 

To  determine  the  number  of  persons  a  boat  is  to  carry, 
divide  the  result  by  10  for  ocean,  lake,  bay,  and  sound 
steamers,  and  for  river  steamers  divide  the  result  by  8: 
Provided,  however,  That  such  boats  shall  in  all  cases  have 
sufficient  room,  free  board,  and  stability  to  safely  carry 
such  number  of  persons,  which  fact  must  be  determined 
by  actual  experiment  in  the  water  at  the  time  of  the  first 
inspection  of  said  boats  after  the  passage  of  this  rule. 
Where  a  vessel  is  carrying  boats  of  different  types  or 
capacities,  at  least  one  boat  of  each  type  or  capacity  shall 
be  so  tested. 
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(III,  5)  EXAMPLE. 

The  carrying  capacity  of  a  boat  20  feet  in  length,  6  feet 
in  breadth,  and  2i  feet  in  depth  will  be  determined  as 
follows : 

For  ocean,  lake,  bay,  and  sound  steamers, 

20X6X21X.6  180 
 =  jq-  =  18  persons. 

180 

For  river  steamers,  same  boat,  -g—  =22  persons. 
Lifeboats  required  on  ocean  vessels  of  150  gross  tons 

and  over  shall  be  of  suitable  dimensions  and  of  not  less 
than  180  cubic  feet  capacity. 

Provided,  That  all  pleasure  steamers,  and  all  other 
steamers  over  150  tons  but  not  exceeding  750  tons,  limited 
by  their  certificates  of  inspection  to  routes  not  more  than 
15  miles  from  any  harbor,  shall  not  be  required  to  have 
more  than  one  of  the  lifeboats  to  be  of  180  cubic  feet 

capacity.  Nothing,  however,  in  this  proviso  shall  exempt 
any  such  steamer  from  carrying  the  aggregate  cubic  feet 
of  lifeboat  capacity  provided  for  by  the  tables. 

Provided  further,  That  the  supervising  inspector  of  the 
district  may,  in  exceptional  cases,  permit  lifeboats  of  less 
than  180  cubic  feet  as  a  substitute  for  said  boat  on  steam- 

ers where  the  crew  is  insufficient  to  properly  handle  a  boat 
of  that  size,  or  where  there  is  lack  or  space  to  properly 
carry  so  large  a  lifeboat,  but  in  every  such  case  the 
steamer  must  be  provided  with  one  or  more  lifeboats 
efficient  in  character  and  large  enough  to  carry  every 
person  on  board. 

LIFEBOATS  REQUIRED. 

§§  4481,  4488,    6.  Lifeboats  required  on  vessels  of  50  gross  tons  or  ever 
not  carrying 'passengers  for  liire. 

All  vessels  of  50  gross  tons  or  over  not  carrying  pas- 
sengers, navigated  under  the  provisions  of  Title  LII,  Ke- 

vised  Statutes  of  the  United  States,  shall  at  all  times  be 
equipped  with  sufficient  boat  capacity  to  carry  the  crew  of 
said  vessel  with  safety,  capacity^  to  be  determined  by  the 
rules  of  the  Board  of  Supervising  Inspectors:  Provided, 
That  steamers  of  less  than  150  tons  gross,  while  engaged 
exclusively  in  harbor  towing,  may  substitute  one  or  more 
life  rafts  for  the  lifeboats  required,  when  the  lifeboats 
interfere  with  the  practical  operation  of  the  steamer,  and 
such  substitution  may  be  made  with  safety,  it  being  un- 

derstood that  when  such  vessel  engages  in  service  other 
than  harbor  towing  she  must  be  equipped  with  boats  as 
required  by  the  rules  and  regulations. 

5  4481,  R.  s.        7,  Boats  required  on  vessels  of  less  than  50  gross  tons  not 
carrying  passenqers  for  hire. 

All  vessels  of  less  than  50  gross  tons,  navigated  under 
the  provisions  of  Title  LII,  Revised  Statutes  of  the  United 
States,  and  not  cariying  pass(».ngers,  must  be  equipped 
with  boats  or  rafts  as  in  the  opinion  of  the  inspectors  may 
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be  necessary  to  secure  the  safety  of  all  persons  on  board    (III,  7) 
in  case  of  disaster , 

8.  Lifeboats  required  on  vessels  carrying  passengers  for  ̂^^^  448i,  4488, 
hire,  fire  boats,  stern-wheel  towboats.     Working  boat  and 
metal  lifeboat. 

All  vessels  inspected  under  the  provisions  of  Title  LII, 
Revised  Statutes  of  the  United  States,  carrying  pas- 

sengers for  hire,  shall  be  required  to  be  provided  with 
lifeboats  according  to  the  following  tables:  Provided, 
That  no  vessel  shall  be  required  to  have  more  lifeboat 
capacity  than  sufficient  to  carry  all  the  passengers  and 
crew  allowed  by  the  certificate  of  inspection.  And  at 
least  one  lifeboat  shall  be  of  metal,  unless  exempted  by  the 
supervising  inspector  of  the  district  where  the  vessel  was 
last  inspected:  It  is  further  provided,  That  all  such  ves- 

sels of  50  gross  tons  and  upward  must  have  one  working 
boat  in  addition  to  the  lifeboats  required :  Provided,  That 
all  steamers  that  are  used  exclusively  as  fire  boats  and 
connected  or  belonging  to  a  regularly  organized  fire 
department  shall  not  be  required  to  carry  the  lifeboats 
required  by  the  following  tables,  but  shall  be  required  to 
carry  such  boats  or  rafts  as  in  the  judgment  of  the  local 
inspectors  or  supervising  inspectors  may  be  necessary  to 
carry  the  crew:  Provided,  That  stern- wheel  towboats 
engaged  exclusively  in  the  business  of  towing  shall  not  be 
required  to  carry  the  boats  technically  known  as  lifeboats, 
described  in  this  Rule  III,  or  metallic  lifeboats,  but  shall 
be  required  to  carry  such  boats  only  as,  in  the  judgment 
of  the  local  inspectors,  will,  by  their  number,  capacity, 
character,  and  equipment,  fully  provide  for  the  safety  of 
the  crew  of  the  vessel. 

9.  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating    §  4481,  R.  S. 
rivers  other  than  the  Red  River  of  the  North,  rivers  whose  waters  flow 
into  the  Gulf  of  Mexico,  and  the  Yukon  River  and  other  similar 
rivers,  the  bars  and  channels  of  which  are  liable  to  sudden  changes, 
except  vessels  of  150  gross  tons  and  under,  hereinafter  provided  for. 

Cubic  feet. 
Vessels  over  150  and  not  over  300  gross  tons   360 
Vessels  over  300  and  not  over  600  gross  tons   540 
Vessels  over  600  and  not  over  900  gross  tons   720 
Vessels  over  900  and  not  over  1,200  gross  tons   900 
Vessels  over  1,200  gross  tons   1, 080 

10.  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating    §  4481,  R.  S. 
the  Red  River  of  the  North,  rivers  whose  waters  flow  into  the  Gulf 
of  Mexico,  the  Yukon  and  other  similar  rivers,  the  bars  and  channels 
of  which  are  liable  to  sudden  changes,  excepting  vessels  of  150  gross 
tons  and  under,  hereinafter  provided  for. 

Cubic  feet. 
Vessels  over  150  and  not  over  300  gross  tons   240 
Vessels  over  300  and  not  over  600  gross  tons   360 
Vessels  over  600  and  not  over  900  gross  tons   480  . 
Vessels  over  900  and  not  over  1,200  gross  tons   600 
Vessels  over  1,200  gross  tons   720 
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11.  Cubical  capactiy  of  lifeboats  required  on  passenger  vessels  navigating 

northwestern  lakes,  bays,  and  sounds,  except  vessels  of  160  gross  tons 
and  under,  hereinafter  provided  for. 

Gross  tons. 
Capacity 
of  boats. Gross  tons. 

Capacity 
of  boats. 

Vessels  over— 150  and  not  over  200  
200  and  not  over  300  
300  and  not  over  400  
400  and  not  over  500  
500  and  not  over  1,000  
1,000  and  not  over  1,500  
1,500  and  not  over  2,000  

Cubicfeet. 360 
540 
720 
900 

1,080 
1,260 1,440 

Vessels  over — 2,000  and  not  over  2,500  . 
2,500  and  not  over  3,000. 
3,000  and  not  over  3,500 
3,500  and  not  over  4,000 
4,000  and  not  over  4,500 
4,500  and  not  over  5,000 
5,000  and  not  over  5,500 

Cubicfeet. 

1,620 
1,800 1,980 2,160 
2,340 2,835 3,330 

Steamers  above  5,500  gross  tons  shall  be  furnished  with 
an  additional  boat  of  not  less  than  495  cubic  feet  capacity 
for  each  additional  500  tons  burden  or  fraction  thereof. 

§  4488,  R.  S.  12. capacity  of  lifeboats  required  on  passenger  vessels  navigating 
s,  except  vessels  of  150  gross  tons  and  under,  hereinafter  pro- 

Cubical  vv,,. 
oceans,  except  vessels 
vided  for. 

Gross  tons. 

over— 150  and  not  over  200. . . 
200  and  not  over  300. . . 
300  and  not  over  400. . . 
400  and  not  over  500. . . 
500  and  not  over  1,000. . 
1,000  and  not  over  1,500 
1,500  and  not  over  2,000 
2,000  and  not  over  2,500 
2,500  and  not  over  3,000 
3,000  and  not  over  3,500 
3,500  and  not  over  4,000 
4,000  and  not  over  5,000 
6,000  and  not  over  5,500 
5,500  and  not  over  6,000 
6,000  and  not  over  6,500 
6,500  and  not  over  7,000 
7,000  and  not  over  7,500 
7,500  and  not  over  8,000 
8,000  and  not  over  8,500 
8,500  and  not  over  9,000 
9,000  and  not  over  9,500 

Total 
capacity 
of  boats. 

Cubicfeet. 540 
720 

1,080 
1,260 
1,620 
1,800 
2, 160 2,340 2,700 
2,880 
3,240 
3,420 
3,870 4,320 4,770 
5,220 5,670 
6, 120 6,570 
7,020 7,470 

Gross  tons. 

Vessels  over— 9,500  and  not  over  10,000. . 
10,000  and  not  over  10,500. 
10,500  and  not  over  11,000. 
11,000  and  not  over  11,500. 
11,500  and  not  oter  12,000. 
12,000  and  not  over  12,500. 
12,500  and  not  over  13,000. 
13,000  and  not  over  13,500. 
13,500  and  not  over  14,000. 
14,000  and  not  over  14,500. 
14,500  and  not  over  15,000. 
15,000  and  not  over  15,500. 
15,500  and  not  over  16,000. 
16,000  and  not  over  16,500. 
16,500  and  not  over  17,000. 
17,000  and  not  over  17,500. 
17,500  and  not  over  18,000. 
18,000  and  not  over  18,500. 
18,500  and  not  over  19,000. 
19,000  and  not  over  19,500. 
19,500  and  not  over  20,000. 

Vessels  of  over  20,000  gross  tons  shall  be  provided  with 
an  additional  boat  capacity  of  225  cubic  feet  for  each 
additional  500  gross  tons,  or  fraction  thereof. 

§§  4481,  4488, 13.  Cubical  capacity  of  boats  required  on  passenger  vessels  of  150  gross  tons 
•  S-  and  under  navigating  oceans,  lakes,  bays,  sounds,  and  rivers. 

Cubic  feet. 
Vessels  not  over  10  gross  tons   75 
Vessels  over  10  and  not  over  30  gross  tons   90 
Vessels  over  30  and  not  over  50  gross  tons  ,   120 
Vessels  over  50  and  not  over  100  gross  tons   135 
Vessels  over  100  and  not  over  150  gross  tons   165 

i4m,R.B.  14  ]s^Qt  more  than  one-third  of  the  lifeboat  capacity 
required  on  any  vessels  may  be  substituted  by  its  equiva- 

lent in  approved  life  rafts  or  approved  collapsable  (fold- 
ing) lifeboats. 



77 

15.  Lifeboat  not  required  on  steam  vessels  of  5  gross  tons  (III) 
or  hss  used  for  pleasure  purposes  only.  §  4488,  r.  s. 

All  open  steam  launches  or  other  steam  vessels  of  5 
gross  tons  or  less,  used  for  pleasure  purposes  only,  shall 
not  be  required  to  carry  a  lifeboat. 

LIFEBOATS  AND  OTHER  EQUIPMENT  REQUIRED  ON  SAIL  VESSELS. 

16.  Local  inspectors  inspecting  sail  vessels,  carrying  §^^i7'i^-S- 
passengers  on  the  ocean  or  on  the  high  seas,  under  the  pro- 

visions of  section  4417,  Revised  Statutes,  as  amended  by 
the  act  of  Congress  approved  March  3,  1905,  shall  require 
such  sail  vessels  to  be  equipped  with  a  life-preserver  for 
every  person  on  board,  passengers  and  crew,  and  with 
lifeboats,  in  accordance  with  the  requirements  of  the  rule 
applying  to  ocean  steamers  carrying  passengers. 

BOATS  AND  OTHER  EQUIPMENT  REQUIRED  ON  BARGES. 

17.  Barges  carrying  passengers  on  any  routes  shall  §^492,  r.  s. 
have  a  life-preserver  or  float  for  each  and  every  person 
allowed  to  be  carried,  and  in  addition  thereto  shall  be 
supplied  with  10  buckets,  2  barrels  of  not  less  than  40 
gallons  each,  and  3  axes,  1  hand  fire  pump  capable  of 
discharging  100  cubic  inches  of  water  at  each  stroke,  and 
sufficient  length  of  regulation  hose  to  reach  to  all  parts  of 
the  vessel,  and  2  yawl  boats  of  not  less  than  120  feet 
capacity  each,  equipped  with  4  oars  each. 

All  barges  carrying  passengers  shall  be  inclosed  by  a 
good  and  substantial  rail  not  less  than  3  feet  high. 

LIFE  RAFTS. 

DRAWINGS,  SPECIFICATIONS,  NAME  PLATE,  AND  HOW  MARKED. 

18.  Builders  of  life  rafts  shall  furnish  the  Supervising  §4405,r.s. 
Inspector-General  with  drawings  and  specifications  show- 

ing and  explaining  the  construction  of  the  same,  and 
the  physical  characteristics  (tensile  strength  and  duc- 

tility) of  the  metal  used.  They  shall  also  affix  a  plate  or 

other  device  to  each  raft,  having  thereon  the  builder^s 
name,  number  of  raft,  date  of  construction  of  raft,  cubical 
contents  of  raft,  and  number  of  persons  said  raft  will 
carry,  as  determined  by  the  rules  of  the  Board  of  Super- 

vising Inspectors.  This  paragraph  shall  apply  to  all  rafts 
built  after  June  30,  1905. 

There  shall  be  stenciled  in  a  conspicuous  place  on 
each  life  raft  now  in  use  the  number  of  persons  said  life 
raft  can  carry,  as  hereinafter  provided. 

CONSTRUCTION. 

19.  All  life-raft  cylinders  of  more  than  15  feet  in  length  r.§|. or  of  more  than  16  mches  in  diameter  shall  be  constructed 
of  metal  not  less  than  No.  18  Birmingham  wire  gauge. 
No  life-raft  cylinders  shall  be  of  less  thickness  of  metal 
than  No.  20  Birmingham  wire  gauge. 
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(III,  19)  The  retaining  bands  which  secure  the  cyhnders  to  the 
frames  shall  be  made  in  halves  so  that  the  cylinders  may 
be  detached  without  difficulty  for  the  purpose  of  inspec- 

tion, cleaning,  and  painting,  as  required  by  this  section. 
All  life-raft  cylinders,  except  those  6  feet  or  less  in 

length,  must  be  divided  by  water-tight  bulkheads  into  not 
less  than  three  compartments  of  equal  lengths,  and  each 
compartment  shall  be  provided  with  a  suitable  air-pump 
connection,  of  one-half  inch  outside  diameter,  fitted  with 
air-tight  cap. 

The  inspection  of  a  metallic  cylindrical  life  raft  will 
include  the  testing  of  each  compartment  by  air  pressure. 

Only  countersunk-headed  rivets  shall  be  used  in  the 
construction  of  metallic  life  rafts. 

All  seams  and  joints  shall  be  properly  double  riveted. 
The  above  provisions  of  this  section  shall  take  effect 

only  as  to  life  rafts  constructed  after  December  31,  1908. 
The  circumferential  as  well  as  the  longitudinal  seams  of 

life-raft  cylinders  must  be  riveted,  and  on  rafts  con- 
structed after  June  30,  1905,  shall  also  be  soldered. 

The  framework  connecting  the  cylinders  of  metallic  life 
rafts  must  be  substantially  built  and  capable  of  resisting 
the  strain  which  tends  to  break  the  cylinders  apart  when 
the  raft  is  broadside  on  in  surf  or  seaway. 

Life  rafts  must  be  stripped,  cleaned,  painted,  and  thor- 
oughly overhauled  at  least  once  in  every  year. 

EQUIPMENTS  REQUIRED  ON  LIFE  RAFTS. 

20.  All  life  rafts  must  be  equipped  with  2  life  lines, 

securely  fastened  to  the  gunwales;  1  painter,  of  2f-inch 
manila  rope  of  a  suitable  length;  not  less  than  4  oars  of 

suitable  size;  2  paddles,  each  of  not  less  than  5  fee't  in 
length,  the  blade  of  each  to  be  of  not  less  area  than  one- 
half  that  of  the  blade  of  one  of  the  oars  of  such  raft; 
4  rowlocks;  1  steering  oar,  with  rowlock  or  becket,  and 
1  boat  hook. 

All  the  equipment  mentioned  in  this  section  shall  be 
kept  in  good  condition  for  immediate  use. 

CAPACITY    OF    COLLAPSABLE    BOATS,    CARLEY    LIFE    FLOATS,    AND  LIFE 
RAFTS. 

Engelkardt  collapsable  boats. 

§  4488,  R.s.  21.  12-foot  boat,  except  when  carried  on  davits,  17 

persons. 
20-foot  boat,  except  when  carried  on  davits,  28  persons. 
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Carley  life  floats. 

No.of 
float. Size  of  float. 

8  by  4  feet  
8  by  5  feet  
10  by  6  feet  
12  by  8  feet  
3  feet  6  inches  by  6  feet  
3  feet  9  inches  by  6  feet  6  inches. . 
4  by  7  feet  
4  feet  6  inches  by  7  feet  6  inches. . 
4  feet  6  inches  by  8  feet  6  inches. . 
5  by  8  feet   do  
5  by  9  feet  
5  by  10  feet  
6  by  10  feet  
6  feet  6  inches  by  10  feet  6  inches. 
7  by  12  feet  
8  by  12  feet  
9  by  14  feet  ;  
5  by  8  feet  
5  by  10  feet  

Diameter 
of  tube. 

Inches. 

14i 

m 

20i 

12 13 
14 

14 
14 
14 15 
15 
15 
16 

17 18 

19 20 

14i 
15| 

Minimum 
number  of 

compart- ments. 

Number  of 

persons carried  and 
allowed. 

Balsa  wood  life  raft. 

11  feet  by  4^  feet,  12-inch  cylinders,  7  persons. 

Barstow  life  rafts. 

(HI,  21) 

Length  of 
tank. 

Width  of 
tank. Depth  of tank. 

Number  of 

persons carried  and 
allowed. 

Feet. 14 
14 
12 
12 10 
8 
6 
5 

Feet. 
6 
5 
5 
4 
4 
4 
4 
3 

Inches. 14 

14 14 
14 

14 
14 14 

12 

36 
36 28 

25 
24 

16 

12 8 

Cylinder  life  rafts,  approved  specifications. 

Length  over all. 
Width  out- side of 
guards. 

Diameter  of 
cylinders. 

Number  of 

persons carried  and 
allowed. 

Ft.  in. 16  8 
16  6 
14  0 
12  2 
8  0 

Ft.  in. 6  7i 
5  8 
5  6 
5  7 
5  2 

Inches. 
22 16 
16 
16 
16 

28 
16 
14 
14 

7 

22.  Engelhardt  collapsable  lifeboats,  Carley  life  floats,  §4433,  r.s. 
and  the  three  kinds  of  life  rafts  specified  in  the  preceding 
section,  of  different  dimensions  from  the  foregoing,  may 
be  tested  by  the  supervising  inspector  of  the  district  in 
which  they  are  made,  after  their  specifications  have  been 
approved  by  the  Supervising  Inspector-General,  and  al- 

lowed the  number  or  persons  which  they  actually  carry 
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(III,  22)  in  said  trial,  the  Supervising  Inspector-General  issuing  a 
circular  letter  giving  the  rating  allowed  after  trial  of  each 
new  size. 

The  Engelhardt  collapsable  (folding)  lifeboat  shall  be 
rated  as  a  lifeboat  when  extended  under  the  davits.  One 
nest  of  two  such  lifeboats  shall  be  allowed  under  one  set 
of  davits  on  steam  vessels  of  3,500  to  5,000  gross  tons, 
and  one  nest  of  three  such  Hfeboats  shall  be  allowed  on 
steam  vessels  of  5,000  gross  tons  and  upward. 

Engelhardt  collapsable  lifeboats  shall  be  fully  equipped 
as  hfeboats  as  required  by  these  rules  and  regulations, 
and  shall  be  measured  in  accordance  with  the  rules  for 

measuring  Hfeboats  (section  5,  Rule  III).  The  depth  of 
the  boat  shall  be  taken  from  the  inside  of  the  bottom 
planking  of  the  bottom.  The  cubical  capacity  thereof 
shall  be  determined  by  multiplying  the  length,  breadth, 
and  depth  together,  and  multiplying  that  product  by  .7. 

LIFE-PRESERVERS . 

§  4488,  R.s.  23.  Every  vessel  inspected  under  the  provisions  of 
Title  LII,  Revised  Statutes  of  the  United  States,  shall 
be  provided  with  one  good  life-preserver,  having  the 
approval  of  the  Board  of  Supervising  Inspectors,  for 
each  and  every  person  allowed  to  be  carried  on  said  vessel 
by  the  certificate  of  inspection. 

Every  life-preserver  adjustable  to  the  body  of  a  person 
shall  be  made  of  good  cork  blocks  or  other  suitable  mate- 

rial approved  by  the  Board  of  Supervising  Inspectors, 
with  belts  and  shoulder  straps  properly  attached,  and 
shall  be  so  constructed  as  to  place  the  device  underneath 
the  shoulders  and  around  the  body  of  the  person  wearing 
it.  All  such  life-preservers  shall  be  not  less  than  52 
inches  in  length  when  measured  laid  flat;  and  every  cork 
life-preserver  shall  contain  an  aggregate  weight  of  at 
least  6  pounds  of  good  cork,  and  every  hfe-preserver 
shall  be  capable  of  sustaining  for  a  continuous  period  of 
twenty-four  hours  an  attached  weight  so  arranged  that 
whether  the  said  weight  be  submerged  or  not  there  shall 
be  a  direct  downward  gravitation  pull  upon  said  hfe- 
preserver  of  at  least  20  pounds. 

All  life-preservers  shall  be  covered  with  material  of 
sufficient  weight  and  strength  to  fully  protect  the  con- 

tents, such  material  to  be  of  a  strength  equivalent  to  un- 
bleached cotton  twill  not  less  than  6  ounces  in  weight  to  a 

section  of  30  by  36  inches.  Such  covering  on  each  life- 
preserver  shall  be  of  one  piece  only,  and  the  outside  lon- 

gitudinal edges  of  the  covering  at  the  seam  must  be  turned 
to  a  roll  and  closely  rope-stitched.  Each  life-preserver 
shall  have  two  shoulder  straps  of  heavy  double- woven 
cotton  tape  1  \  inches  in  width.  Each  strap  shall  be  made 
of  one  piece  only,  and  such  straps  shall  be  not  less  than  23 
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inches  net  in  length,  and  shall  be  securely  attached  to  the  (III,  23) 
covering  of  the  life-preserver  by  not  less  than  four  rows 
of  stitching  and  at  not  less  than  two  places  for  each  strap, 
the  rear  ends  of  the  straps  to  be  sewed  on  not  less  than  3 
nor  more  than  5  inches  from  the  center  of  the  upper  edge 
of  the  jacket,  measured  to  the  center  of  the  straps.  The 
said  shoulder  straps  shall  be  securely  attached  to  each 
other  by  not  less  than  four  rows  of  stitching  at  the  point 
where  they  cross  each  other  on  the  back,  the  forward  ends 
to  be  sewed  on  the  jacket  in  such  a  position  as  to  allow  it 

to  be  opened  out  to  its  full  length  ̂ \'ithout  straining  the 
cross  seizing.  There  shall  also  be  on  each  life-preserver 
a  breast  or  button  strap  of  heavy  double-woven  cotton 
tape  1  inch  vn.de  and  12  inches  long,  one  end  of  which 
shall  be  securely  fastened  to  one  shoulder  strap  by  four 
rows  of  stitching  at  a  point  4  inches  above  the  jacket,  and 
the  other  end  of  such  breast  strap  shall  be  doubled  back 
2  inches  and  a  buttonhole  worked  through  both  parts. 
A  button  of  noncorrosive  material  shall  be  securely  sewed 
on  the  other  shoulder  strap  4  inches  above  the  jacket. 
There  shall  also  be  on  each  hfe-preserver  a  belt  of  heavy 
double-woven  cotton  tape  Ij  inches  wide,  extending 
along  the  middle  line  on  the  outside  of  the  jacket,  se- 

curely sewed  to  the  covering  of  the  Hfe-preserver  at  not 
less  than  six  places,  the  end  blocks  being  left  free,  and  the 
ends  of  the  belt  to  extend  12  inches  beyond  the  ends  of 
the  jacket.  All  thread  used  in  the  construction  of  life- 
preservers  must  be  linen  of  a  size  and  strength  not  less 
than  Barbour's  three-cord  No.  25  machine  thread.  All 
seams  and  other  machine  sewing  on  Hfe-preservers  shall 
be  wdth  a  short  lock  stitch,  not  less  than  8  stitches  to  the 
inch. 

Blocks  of  compressed  or  consolidated  cork  when  used 
in  life-preservers  must  weigh  in  the  aggregate  not  less 
than  6  pounds  to  each  hfe-preserver,  and  must  be  so  con- 

structed that  said  blocks  will  sustain,  without  disintegra- 
tion or  substantial  expansion,  a  submersion  test  satisfac- 
tory to  the  inspector  examining  the  same,  and  that  at  the 

expiration  of  such  test  must  have  the  buoyancy  above 
required.  Where  the  blocks  of  life-preservers  are  made 
up  of  separate  pieces  of  cork,  said  pieces  shall  be  fastened 
wath  noncorrosive  materials. 

After  the  approval  of  this  rule  no  life-preserver  shall 
be  passed  at  the  factory  inspection  which  does  not  fulfill 
the  foregoing  requirements,  but  Ufe-preservers  now  in  use 
or  already  passed  at  factory  inspection  may  be  used  on 
board  vessels,  provided  they  are  constructed  in  accord- 

ance with  the  laws  and  regulations  in  force  up  to  the  date 

of  approval  of  this  section,  and  are  in  good  and  serv-  " 
iceable  condition:  Provided,  Jiowever,  That  nothing  in  this 
section  shall  be  construed  so  as  to  allow  the  use  after  May 

62444—08  6 
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(III,  23)  1,  1905,  of  life-preservers  made  of  kapok  or  loose  granu- 
lated cork:  Provided,  That  all  block-cork  life-preservers 

now  in  use  that  have  been  approved  by  this  Board  shall 
be  passed  by  the  local  inspectors  when  they  are  not  less 
than  48  inches  in  length  and  have  the  other  necessary  re- 

quirements. Inspectors  are  further  required  to  direct 
such  life-preservers  to  be  distributed  throughout  the  cab- 

ins, staterooms,  berths,  and  other  places  convenient  for 
passengers  on  such  steamers ;  and  there  shall  be  a  printed 
notice  posted  in  every  cabin  and  stateroom  and  in  con- 

spicuous places  about  the  decks,  informing  passengers  of 
the  location  of  life-preservers  and  other  life-saving  appli- 

ances, and  of  the  mode  of  applying  or  adjusting  the  same. 
Life-preservers  on  passenger,  excursion,  and  ferry  steam- 

ers when  stowed  overhead  must  be  so  supported  that 
they  can  be  quickly  released  and  distributed  among  the 
passengers,  and  the  inspector  must  satisfy  himself  as  to 
the  efficiency  of  the  means  used  for  such  purpose  by  actual 
experiment.  And  when  such  hfe-preservers  are  stowed 
overhead  at  a  height  greater  than  7  feet  from  the  deck 
below  efficient  means  must  be  provided  for  such  immedi- 

ate release  and  distribution,  to  be  operated  by  persons 
standing  on  the  deck  below. 

The  supervising  inspector  of  the  district  shall  detail  a 
local  or  assistant  inspector  to  any  place  where  life-pre- 

servers are  manufactured,  whose  duty  it  shall  be  to  test 
and  examine  all  life-preservers  manufactured  at  that  place 
and  satisfy  himself  that  such  life-preservers  are  in  accord- 

ance with  the  requirements  of  the  Board  of  Supervising 
Inspectors.  When  found  to  be  in  accordance  with  the 
requirements,  the  inspector  shall  stamp  them  with  a 
stamp  bearing  the  initials  of  his  name  and  the  date  of  ex- 

amination, and  certifying  that  they  have  been  examined 
and  passed.  When  life-preservers  are  so  stamped  it  shall 
be  prima  facie  evidence  that  they  comply  with  the  re- 

quirements of  law  and  regulations  as  to  their  original 

construction,  and  they  may  thereafter  be  accepted  by- 
inspectors,  in  their  discretion,  as  being  in  accordance  with 
the  rules  and  regulations  of  the  Board  of  Supervising 
Inspectors. 

USE  OF  LOOSE  GRANULATED  CORK  LIFE-PRESERVERS  AND  LIFE  RAFTS 
AND  KAPOK  LIFE-PRESERVERS  PROHIBITED. 

54488,  R.s.  24.  All  life  rafts  and  life-preservers  made  in  whole  or 
in  part  of  loose  granulated  cork  shall  be  excluded  from 
use  on  all  vessels. 

All  kapok  life-preservers  heretofore  approved  by  this 
Board  shall  be  excluded  from  use  on  all  vessels. 

Provided,  That  this  section  shall  take  effect  on  and 
after  May  1,  1905. 
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WOODEN  LIFE  FLOATS.  (Ill) 

25.  Vessels  navigating  rivers  and  carrying  passengers  §  4488,  r.  s. 
shall  be  allowed  to  use  wooden  floats,  when  made  as 
approved  by  the  Board  of  Supervising  Inspectors,  one 
for  each  deck  or  steerage  passenger. 

When  wooden  life  floats  are  used  in  accordance  with  the 

above  paragraph,  their  dimensions  shall  be  not  less  than 
4  feet  m  length,  14  inches  in  breadth,  and  2  inches  in 
thickness.  The  floats  shall  be  made  of  well-seasoned 
white  pine  or  of  any  other  wood  not  exceeding  white  pine 
in  weight  per  cubic  foot. 

RING  BUOYS. 

26.  Whenever  they  deem  it  necessary  for  the  safety  of  §  4488,  r.s. 
passengers  or  crew,  inspectors  may  require  a  vessel  to 
carry,  not  to  exceed  four,  ring  buoys,  either  with  or  with- 

out attached  lines.  It  is  recommended  that  ring  buoys 

hung  on  a  steamer's  gangways  have  the  line  attached  to 
both  the  vessel  and  the  buoy,  and  that  those  hung  on  the 
superstructure  have  no  line  and  be  as  light  as  is  possible 
with  the  necessary  buoyancy. 

LINE-CARRYING  GUNS,  ROCKETS,  AND  PROJECTILES. 

27.  All  ocean  steam  pleasure  vessels  and  ocean  steam  §  4488, r.s, 
vessels  carrying  passengers,  except  vessels  of  150  gross 
tons  and  under,  shall  be  provided  with  at  least  three  line- 
carrying  projectiles  and  the  means  of  propelling  them, 
such  as  may  have  received  the  formal  approval  of  the 
Board  of  Supervising  Inspectors. 

All  cast  bronze  ̂ uns  of  the  Lyle  type,  approved  by  the 
Board  of  Supervising  Inspectors,  January,  1890,  for  use 
on  board  of  steam  vessels  as  a  means  of  propelling  line- 
carrying  projectiles,  shall  be  composed  of  an  alloy  which 
shall  have  a  tensile  strength  of  not  less  than  52,000  pounds 
per  square  inch  of  section  and  a  ductihty  of  not  less  than 
26  per  cent,  as  shown  by  reduction  of  area. 

All  Hunt's  line-carrying  guns,  large;  Hunt's  line-carry- 
ing guns,  small;  Hunt  guns  No.  2,  and  Lyle  line-carrying 

guns  shall  be  tested  in  the  presence  of  an  inspector  or 
assistant  inspector  by  firing  the  same  three  rounds.  One 
round,  at  least,  must  carry  the  regular  service  projectile, 
with  a  service  line  attached,  a  distance  of  at  least  1,400 
feet.  The  other  two  rounds  must  be  fired  with  the  same 

charge  of  powder,  and  the  projectile  must  have  the  same 
weight  as  the  service  projectile,  but  no  line  need  be 
attached. 

Provided,  That  when  the  Hunt  line-carrying  gun,  small, 
is  tested,  the  distance  the  projectile  must  carry  the  line 
need  not  exceed  800  feet. 

At  least  one  sample  of  the  material  shall  be  taken  from 
the  casting  of  each  gun,  and  shall  be  not  less  than  7  inches 



84 

(III,  27)  in  length,  2  inches  in  width,  ̂   inch  in  thickness,  and  have 
a  section  .5  by  .75  inch  over  a  length  of  2  inches,  accord- 

ing to  the  following  diagram: 

^      •{  2  inches.  \ ^  

All  samples  shall  be  furnished  to  the  supervising  in- 
spector of  the  district  for  testing,  and  shall  be  accompa- 

nied by  an  affidavit  of  the  manufacturer  that  such  sam- 
ples were  taken  from  guns,  each  of  which  shall  be  distinctly 

marked,  so  as  to  be  readily  identified       the  inspectors. 
28.  When  approved  rockets  are  used  instead  of  guns, 

there  shall  be,  in  every  case,  at  least  three  of  said  rockets; 
and  all  steamers  that  are  required  under  the  law  to  carry 

line-carrying  projectiles  and  the  means  of  propelling  them 
shall  be  supplied  auxiliary  thereto  with  at  least  800  feet 
of  3-inch  manila  line  for  vessels  of  100  to  500  gross  tons 
and  1,500  feet  of  said  line  for  steamers  above  500  gross 
tons,  such  auxiliary  line  to  be  kept  always  ready  for  use 
in  connection  with  the  gun  and  rocket,  and  which  lines 
shall  not  be  used  for  any  other  purpose. 

29.  The  test  rounds  required  by  section  27  must  be  fired 
from  the  gun  when  mounted  on  its  own  carriage,  lashed  as 
it  would  be  in  shipboard  use.  The  line  must  be  coiled, 
faked  or  reeled  in  its  own  faking  box,  or  reel;  and  gun, 
carriage  and  line  box,  or  reel,  must  all  bear  the  same 
number,  and  must  be  initialed  by  the  inspector,  whose 
report,  giving  number,  date,  and  result,  will  be  filed  in 
the  office  of  the  supervising  inspector  of  the  district  in 
which  the  test  is  made. 

30.  The  supervising  inspector  shall  furnish  the  manu- 
facturer of  any  Lyle  or  Hunt  line-carrying  guns  a  copy  of 

the  report  on  each  gun  tested  and  inspected,  as  provided 
in  sections  27  and  29. 

DRILL  REQUIRED  WITH  LINE-CARRYING  GUN. 

31.  The  master  of  every  vessel  equipped  with  a  line- 
carrying  gun  shall  drill  his  crew  in  the  use  thereof,  and  fire 

said  gun  at  least  once  in  every  three  months,  usin^  one- 
half  the  usual  charge  of  powder  and  any  ordinary  Ime  of 
proper  length. 

It  shall  be  the  duty  of  the  inspectors,  at  the  annvial 
inspection,  to  see  that  these  drills  are  entered  on  the  log 
of  the  vessels. 

DRAGS  OR  FLOATING  ANCHORS. 

\  4488,  R.  s.  32.  Drags  or  floating  anchors  shall  be  constructed  so  as 
to  be  capable  of  being  compactly  stowed  near  the  head  of 
the  ship. 

\  3  inches. 

\  2  inches.  ^       -{  2  inches. 

 7  inches.  

§  4488,  R.  S. 

§4405,  R.  S. 

§  4405,  R.  S. 
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Steamers  navigating  the  ocean  must  be  provided  with  (III,  32) 
at  least  one  drag,  of  area  as  follows :  For  steamers  of  400 
gross  tons  or  under,  not  less  than  25  superficial  feet;  for 
steamers  of  over  400  gross  tons,  the  area  of  drag  shall  not 
be  less  than  that  determined  by  adding  to  25  square  feet 
1  square  foot  for  each  additional  25  gross  tons  above  400 
tons.  Example:  The  area  of  a  drag  on  a  vessel  of  1,000 
tons  will  equal : 

25 +  -^.«0«^  =  49  square  feet. 25 

Steamers  of  over  5,000  gross  tons  may  be  equipped  with 
two  or  more  drags,  provided  the  total  area  is  not  less  than 
that  required  by  this  rule.  Steamers  whose  routes  do  not 
extend  off  anchorage  are  not  required  to  have  drags  or 
floating  anchors  on  board. 

EXTRA  STEERING  APPARATUS,   LADDERS,  STAIRWAYS. 

33.  Extra  steering  apparatus,  consisting  of  relieving  §§  im,  m4, 

tackles  or  tiller,  must  be  provided  for  all  steamers.  ^" 
Every  steamer  or  barge  carrying  passengers  shall  be 

provided  with  suitable  ladders,  where  practicable  for  use, 
to  enable  passengers  to  descend  conveniently  to  the  life- 

boats, such  ladders  to  be  placed  near  each  side  of  the  vessel. 
Every  steam  vessel  shall  be  provided  with  sufficient 

means  of  escape  from  the  lower  to  the  upper  deck,  or  vice 
versa,  and  every  steamer  of  50  tons  or  over  carrying  pas- 

sengers shall  be  provided  with  permanent  stairways  for- 
ward and  aft,  except  v/here  said  stairways  on  towing  boats 

would  interfere  with  towing  bitts. 

BULKHEADS. 

34.  Every  seagoing  steamer  and  every  steamer  navigat-  §  ̂ • 
ing  the  great  Northern  and  Northwestern  lakes  carrying 
passengers  for  hire  shall  have  not  less  than  three  water- 

tight cross  bulkheads.  Such  bulkheads  shall  reach  to 
the  main  deck  in  single-decked  vessels,  otherwise  to  the 
deck  next  below  the  main  deck.  The  bulkheads,  how- 

ever, shall  in  every  case  reach  to  the  deck  next  above  the 
load  line.  For  wooden  hulls  they  shall  be  fastened  to 
suitable  framework,  which  framework  must  be  securely 

«  Sec.  3.  That  steam  vessels  of  one  hundred  tons  burden  or  under 
engaged  in  the  coastwise  bays  and  harbors  of  the  United  States  may 
be  licensed  by  the  United  States  local  inspectors  of  steam  vessels  to 
carry  passengers  or  excursions  on  the  ocean  or  upon  the  Great  Lakes 
of  the  North  or  Northwest,  not  exceeding  fifteen  miles  from  the  mouth 
of  such  bays  or  harbors,  without  being  required  to  have  the  three  water- 

tight cross  bulkheads  provided  by  section  forty-four  hundred  and 
ninety  of  the  Revised  Statutes  for  other  passenger  steamers:  Provided, 
That  m  the  judgment  of  the  local  inspectors  such  steamers  shall  be  safe 
and  suitable  for  such  navigation  without  danger  to  human  life,  and  that 
they  shall  have  one  water-tight  collision  bulkhead  not  less  than  five 
feet  abaft  the  stem  of  said  steamer.    (Act  approved  July  9,  1886.) 
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(III,  34)    attached  to  the  hull  and  calked.    For  iron  hulls  they 
shall  be  well  secured  to  the  framework  of  the  hulls  and 
strengthened  by  stiflPeners  of  angle  iron  not  less  than  3  J 
by  3 J  inches,  placed  not  more  than  2^  feet  from  center 
to  center.  And  where  bulkheads  are  more  than  12  feet 

in  depth  they  shall  be  strengthened  by  horizontal  angle 
irons  not  less  than  3  by  3  inches  and  spaced  not  less  than 
4  feet  apart.  One  of  the  bulkheads  shall  be  placed  for- 

ward and  one  abaft  of  the  engines  and  boilers.  The  bulk- 
head abaft  the  engine  room  shall  not  be  placed  so  far  aft 

as  to  make  it  practically  useless. 
The  third  or  collision  bulkhead  must  be  placed  not 

nearer  than  5  feet  from  the  stem  of  the  vessel.  Iron  bulk- 
heads must  be  made  not  less  than  one-fourth  of  an  inch 

in  thickness,  and  wooden  bulkheads  must  be  of  equal 
strength  and  covered  with  metal  plates  not  less  than  one- 
sixteenth  of  an  inch  in  thickness. 

The  covering  of  wooden  bulkheads  on  the  forward  side 
of  the  one  forward  of  the  engines  and  boilers,  and  on  the 
after  side  of  the  one  abaft  the  engines  and  boilers,  shall  be 
at  the  discretion  of  the  inspectors;  but  no  discretion  is 
allowed  as  to  the  covering  on  the  sides  next  to  the  engines 
and  boilers  on  bulkheads  built  after  the  approval  of  this 
rule  (July  12,  1906). 

35.  All  the  equipments  of  a  steamer,  such  as  buckets, 
hose,  axes,  boats,  oars,  rafts,  life-preservers,  floats,  bar- 

rels, and  tanks,  shall  be  painted  or  branded  with  the 
name  of  the  steamer  upon  which  they  are  used. 

36.  Wherever  the  words ''passenger  steamer,"  ''steamer 
carrying  passengers,"  or  "vessel  carrying  passengers" 
occur  in  this  entire  rule  (Rule  III),  the  said  words  shall  be 
construed  to  mean,  and  apply  to,  only  vessels  carrying 

passengers  for  hire,  and  the  words  "carrying  passengers" 
shall  be  construed  to  mean  "carrying  passengers  for  hire." 

STEAMER  S  NAME  ON  EQUIPMENTS. 

DEFINITION  OF  PASSENGER  STEAMER. 

Rule  IV. — Fire  Apparatus. 

Section. 
Axes  for  passenger  steamers  
Axes  for  other  than  passenger  steamers  
Axes,  where  located  and  how  kept  
Barrels  for  passenger  steamers  
Barrels  for  other  than  passenger  steamers  
Bilge  pipes  required  
Buckets  for  passenger  steamers  
Buckets  for  other  than  passenger  steamers  
Cotton,  baled,  how  hound  and  covered  
Hemp,  baled,  how  bound  and  covered  
Hose,  fire,  when  may  be  uncoupled  
Fir(!  extinguishers,  chemical,  regulations  regarding 
Paaucnger  titeamer,  etc.,  definition  of  

13, 14 13 
16 

1 
2 
4 
1 
2 

14 
1 
2 
5 
5 
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Section. 
Pipes  for  conducting  water  from  fire  pumps,  how  constructed   15 
Pipes  for  carrying  steam  into  hold ,  how  constructed   7 
Pipes  leading  from  pumps,  diameter  o^   10 
Pumps  or  equivalents  for  certain  steamers   8 
Pumps  must  be  of  certain  capacity.   9 
Pumps,  rotary,  allowed  under  certain  conditions   11 
Pumps  for  testing  boilers   12 
Pumps,  what  constitutes  an  equivalent  for  certain  steamers   13 
Pumps,  steam  fire,  how  equipped   14 
Sounding  pipe  required   14 
Spark  arresters  for  certain  western  steamers   6 
Tarpaulin,  certain  articles  to  be  covered  with   5 
Water,  provisions  for  keeping,  for  fire   3 

1.  All  steamers  carrying  passengers  are  required  to  t)e^§|  4426,  4483, 
provided  with  fire  buckets,  oarrels,  and  axes,  as  follows : 

Gross  tons. Barrels. Buckets. Axes. 

All  steamers  not  over  10  tons  2 
4 

1 
1 All  steamers  over  10  tons  and  not  over  25  tons  

All  steamers  over  25  tons  and  not  over  50  tons  1 6 2 
All  steamers  over  50  tons  and  not  over  100  tons  1 8 2 
All  steamers  over  100  tons  and  not  over  200  tons  2 

18 

4 
All  steamers  over  200  tons  and  not  over  500  tons  4 24 6 
All  steamers  over  500  tons  and  not  over  1,000  tons  6 35 8 

8 50 
10 

Provided,  That  all  steamers  that  are  constructed  wholly 
of  iron  or  steel  plates  and  whose  deck  houses  or  super- 

structure is  constructed  wholly  of  iron  or  steel  plates, 
carrying  passengers,  shall  not  be  required  to  carry  any 
water  barrels  or  tanks,  as  required  by  the  preceding  table. 

2.  For  freight  and  towing  steamers: 

Gross  tons. Barrels. Buckets. Axes. 

2 
4 

1 
1 All  steamers  over  10  tons  and  not  over  25  tons  

All  steamers  over  25  tons  and  not  over  50  tons  1 6 2 
All  steamers  over  50  tons  and  not  over  100  tons  1 8 2 
All  steamers  over  100  tons  and  not  over  200  tons  1 12 2 
All  steamers  over  200  tons  and  not  over  500  tons  2 

15 
3 

All  steamers  over  500  tons  and  not  over  1,000  tons  3 20 4 
All  steamers  over  1,000  tons  4 25 5 

Provided,  however,  That  tanks  of  suitable  dimensions 
and  arrangements,  or  buckets  in  sufficient  number,  may be  substituted  for  barrels  on  all  vessels.    Five  buckets 
shall  be  considered  as  equivalent  to  one  barrel. 

Provided,  That  all  freight  and  towing  steamers  that  are 
constructed  wholly  of  iron  or  steel  plates  and  whose  deck 
houses  are  constructed  of  iron  or  steel  plates  shall  not  be 
required  to  carry  any  water  barrels  or  tanks,  as  required 
by  the  preceding  table. 

3.  Fire  buckets,  barrels,  or  tanks  must,  when  practi-  §§  4426,  4483, 
cable,  be  constantly  filled  with  water  and  in  such  positions  ̂  
on  board  as  shall  be  most  convenient  for  extinguishment 
of  fire. 

4.  All  axes  must  be  located  so  as  to  be  readily  found  in  §§  4426,  4483, 

time  of  need,  must  not  be  used  for  general  purposes,  and  ̂ '  * 
must  be  kept  in  good  condition. 
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(IV)         5.  All  hay,  straw,  or  other  mflanimable  material  carried 
§  4472,  R.  s.    on  the  open  deck  of  any  steamer  carrying  passengers  shall 

be  covered  with  a  tarpaulin. 
All  baled  cotton  shall  be  securely  bound  and  covered 

with  bagging  on  at  least  three-quarters  of  its  surface, 
including  both  ends  of  the  bale.  No  bales  of  imported 
or  domestic  hemp  shall  be  received  on  any  vessel  carrying 
passengers,  unless  the  same  are  properly  compressed, 
bound  with  rope,  wire,  or  metalHc  bands,  and  covered  on 
ends  or  sides,  according  to  the  several  methods  now  prac- 

ticed in  foreign  and  domestic  trade. 
§  4470.  R.  s.  6.  All  steamers  on  western  rivers  having  their  boilers 

situated  so  that  the  sparks  from  the  fires  may  be  driven 
back  among  combustible  materials  shall  have  a  sheet-iron 
fender  extending  forward  from  the  fire  doors  not  less  than 
2  feet,  at  the  height  of  the  furnace  fronts,  and  connecting 
with  the  same. 

§  4470,  R.  s.  7.  The  main  pipes  and  their  branches,  on  steamers  car- 
rying passengers  or  freight,  to  convey  steam  from  the 

boilers  to  the  hold  and  separate  compartments  of  the 
same,  except  the  cabins,  shall  not  be  less  than  inches  in 
diameter,  except  on  steamers  employed  on  western  rivers, 
constructed  prior  to  June  30,  1905,  which  steamers  may 
use  branch  pipes  not  less  than  three-fourths  of  an  inch 
in  diameter.  Steam  pipes  of  not  less  than  three-fourths 
of  an  inch  in  diameter  must  be  led  to  all  lamp  lockers,  oil 
rooms,  and  like  compartments,  which  lamp  lockers,  oil 
rooms,  and  compartments,  in  all  classes  of  vessels,  musfc 
be  wholly  and  tightly  lined  with  metal.  All  branch  pipes 
leading  into  the  several  compartments  of  the  hold  of  the 
vessel  shall  be  supplied  with  valves,  the  handles  distinctly 
marked  to  indicate  the  compartment  or  parts  of  the  vessel 
to  which  they  lead. 

These  valves  or  their  handles  shall  be  placed  in  the 
most  accessible  part  of  the  main  deck  of  the  vessel  and  so 
arranged  that  all  can  be  inclosed  in  a  box  or  casing,  the 
door  of  which  shall  be  plainly  marked  with  the  words 

''Steam  fire  apparatus." 
On  all  oil-tank  steamers  the  valves,  instead  of  being 

located  near  the  hatches  on  the  upper  deck,  shall  be  all  in 
an  accessible  house  in  which  the  operator  is  well  pro- 

tected from  heat  and  smoke:  Provided,  That  on  oil-tank 
steamers  a  main  line  of  steam  smothering  pipe  of  sufficient 
area  to  supply  all  branch  pipes  leading  from  the  same  to 
the  tanks  may  be  run  the  entire  length  of  the  deck,  and 
only  the  main. stop  valve  of  the  main  line  shall  be  required 
to  be  housed.  All  branch  pipes  shall  be  provided  with 
valves  which  shall  be  left  open  at  all  times,  so  that  the 
steam  may  enter  all  compartments  simultaneously. 
Such  branches  as  may  not  be  required  after  the  fire  is 
definitely  located  may  be  shut  off,  in  order  that  the  entire 
system  may  be  concentrated  on  one  tank. 

Provided,  That  carbonic-acid  gas  or  other  extinguish- 
ing gases  or  vapors  may  be  substituted  in  place  of  steam 
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as  aforesaid  and  for  the  above-described  purposes,  when    (IV,  7) 
such  gas  or  vapor  and  the  apparatus  for  producing  and 
distributing  the  same  shall  have  been  approved  by  the 
Board  of  Supervising  Inspectors:  Provided,  That  the  use 
of  such  apparatus  shall  be  allowed  by  law. 

8.  Steamers  required  to  be  provided  with  double-acting  S§  447i,  r.  s. 
steam  fire  pumps  or  other  equivalents  for  throwing  water 
shall  be  equipped  mth  such  pumps  according  to  their  ton- 

nage, as  follows: 
Steamers  over  20  tons  and  not  exceeding  150  gross  tons 

shall  have  not  less  than  50  cubic  inches  pump-cylinder 
cap^ity .  Steamers  of  over  1 50  gross  tons  and  under  3,000 
tons  shall  have  not  less  than  one-third  of  1  cubic  inch 

pump-cylinder  capacity  for  every  gross  ton.  Steam- 
ers of  3,000  gross  tons  and  over  shall  have  pump  cylinder 

of  not  less  than  1,000  cubic  inches  capacity.  This  rule 
shall  apply  only  to  pumps  installed  after  June  30,  1907, 
and  all  pumps  now  approved  and  in  use  or  installed 
before  said  date  shall  be  accepted  if  complying  with  the 
requirements  of  law  and  regulations  in  force  at  the  time 
of  the  adoption  of  this  rule. 
Upon  such  steamers  fire  mains  shall  be  led  from  the 

pumps  to  all  decks,  with  sufficient  number  of  outlets  ar- 
ranged so  that  any  part  of  the  steamer  can  be  reached 

with  water  with  the  full  capacity  of  the  pumps  and  by 
means  of  a  single  50-foot  length  of  hose  from  at  least  one 
of  said  outlets.  On  all  classes  of  steamers  every  such 

pump  shall  be  fitted  with  a  gauge  and  a  relief  valve  ad- 
justed to  lift  100  pounds  pressure. 

9.  Steamers  are  not  restricted  to  any  particular  propor-  §  447i,  r.  s. 
tions  for  fire  pumps.    Any  dimensions  that  will  attain  the 
requirements  specified  in  section  8,  or  greater  in  capacity, 
may  be  allowed:  Provided,  however,  That  all  hydrant 
connections  be  supplied  with  suitable  spanners. 

10.  The  capacity  of  the  pipes  and  hose  leading  from  the  §4471,  r.s. 
pumps  must  m  no  case  be  less  than  that  of  the  discharge 
opemng  of  the  pump:  Provided,  however.  That  the  pipe 
and  hose  shall  m  no  instance  be  less  than  1^  inches  in 
internal  diameter. 

And  provided  further.  That  steamers  of  15  tons  and 
under  may  be  allowed  to  use  hose  of  three-fourths  of  an 
inch  internal  diameter,  but  in  no  case  shall  it  be  less  than 
the  discharge  opening  of  the  pumps,  it  being  further  pro- 

vided that  open  boats  of  less  than  10  gross  tons  that  are 
fully  equipped  with  buckets,  as  required  by  these  rules 
and  regulations,  shall  not  be  required  to  carry  hose. 

11.  A  rotary  pump,  when  driven  by  an  engine  inde-  §^471,  r.s. 
pendent  of  the  main  engine,  may  be  considered  as  an 
equivalent  for  the  double-acting  fire  pump,  and  used  as 
such  when  equal  to  it  in  efficiency  and  capacity. 

12.  Any  steamer  having  on  board  an  independent 
steam  pump  and  an  auxiliary  boiler  suitably  arranged  and 
of  sufficient  strength  and  capacity  for  testing  the  boilers 
thereof;  or  if  one  of  the  hand  fire  pumps  be  suitably  ar- 
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(IV,  12)  ranged  and  of  sufficient  strength  and  capacity  for  testing 

the  boilers;  or  if  the  ''doctor/'  so  called,  when  arranged 
permanently  for  testing  the  boilers,  is,  in  the  judgment  of 
the  inspectors,  suitable  for  the  purposes  intended,  may  be 
considered  as  having  complied  with  the  law  requiring  a 
pump  for  testing  boilers. 

j§447i,  R.s.  13.  Any  steamer  of  50  gross  tons  or  under,  required  to 
have  a  double-acting  steam  fire  pump,  and  having  in  use 
on  board  a  ̂'  doctor,"  so  called,  may  be  considered  as  hav- 

ing a  lawful  equivalent  for  such  a  pump  when  such' 'doc- 
tor" has  pipes  attached  to  it  leading  to  the  upper  and 

between  decks,  such  pipes  being  provided  with  hose  and 
valves,  according  to  law;  but  the  pipes  and  hose  shall  in 
no  case  be  less  than  inches  in  internal  diameter.  The 

pumps  for  supplying  the  boilers  shall  in  no  case  be  con- 
sidered as  an  equivalent  for  the  double-acting  steam  fire 

pump  on  steamers  above  50  gross  tons.  Every  steamer 
exceeding  150  gross  tons  and  not  otherwise  provided  for 
shall  be  provided  with  one  good  double-acting  fire  pump 
to  be  worked  by  hand:  Provided,  That  when  a  steam 
pump  is  equipped  to  work  by  hand  the  same  shall  be  ac- 

cepted as  a  hand  fire  pump.  Each  chamber  shall  be  of 
sufficient  capacity,  and  the  stroke  so  regulated,  that  not 
less  than  100  cubic  inches  of  water  shall  be  displaced  by 
each  stroke  of  the  piston.  Two  smaller  pumps  may  be 
allowed  to  take  the  place  of  the  one  pump  of  100  cubic 
inches  capacity  provided  for  in  this  section  when  their 
combined  capacity  equals  or  exceeds  100  cubic  inches. 
Each  pump  shall  be  placed  in  the  most  suitable  part  of 
the  vessel  for  efficient  service,  having  suitable,  well-fitted 
hose  to  such  pump  long  enough  to  reach  to  all  parts  of  the 
vessel,  kept  at  all  times  in  perfect  order,  with  brakes 
shipped  up  and  hose  coupled  on  ready  for  immediate  use : 
Provided,  That  on  freight  steamers  where  the  keeping  of 
such  hose  coupled  on  interferes  with  the  loading  or  un- 

loading of  cargo  they  may  be  removed  during  such  loading 
or  unloading. 

J 4479,  R.s.  All  steamers  of  more  than  20  tons,  carrying  passengers, 
including  pleasure  vessels,  shall  be  provided  with  such 
number  of  good  and  efficient  portable  fire  extinguishers, 
approved  by  the  Board  of  Supervising  Inspectors,  as  shall 
hereafter  be  prescribed,  viz : 

Fire  extinguishers. 
Steamers  of  over  20  and  not  over  50  gross  tons   1 
Steamers  of  over  50  and  not  over  100  gross  tons   2 
Steamers  of  over  1 00  and  not  over  500  gross  tons   3 
Steamers  of  over  500  and  not  over  1 ,000  gross  tons   G 
Steamers  of  over  1,000  gross  tons,  not  less  than   8 

Freight  and  towing  steamers  of  over  250  tons  shall 
])c  provided  with  chemical  fire  extinguishers  as  hereafter 
prescribed,  viz: 

Fire  extinguishers. 
Steanu!rH  of  over  250  and  not  over  500  gross  tons   1 
Steamers  of  over  500  gross  tons   2 
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The  tables  of  required  fire  extinguishers  in  this  section    (IV,  13) 
are  based  on  the  capacity  of  the  ordinary  machine,  which 
is  about  2 1  gallons.    Fire  extinguishers  of  approved  types 
of  less  capacity  are  allowable  when  their  total  contents 
equal  the  rec[uired  quantity. 
AU  chemical  fire  extinguishers  thus  provided  for  shall 

be  able  to  withstand  a  pressure  of  350  pounds  to  the 
square  inch,  except  such  fire  extinguishers  as  have  no 
stopcock  or  valve  between  the  chamber  and  discharge,  in 
which  case  they  may  be  used  after  having  been  tested  to 
150  pounds  pressure  to  the  square  inch. 

Fire  extinguishers  shall  be  located  in  such  parts  of  the 
vessels  as  in  the  judgment  of  the  local  inspectors  will  be 
most  convenient  and  serviceable  in  case  of  emergency,  and 
so  arranged  that  they  may  be  easily  removed  from  their 
fastenings.  Every  fire  extinguisher  thus  provided  for 
shall  be  discharged  and  examined  at  each  annual  inspec- 

tion. Portable  hand  pumps  with  an  attached  carrying 
capacity  of  5  gallons  of  water  may  be  substituted  for  the 
fire  extinguishers  above  described. 

14.  All  steam  fire  pumps  required  shall  be  supplied  §4471,  r.s. 
with  connecting  pipes  leading  to  the  hold  of  the  vessel 
with  stopcocks  or  shut-off  valves  attached  and  so  arranged 
that  such  pumps  may  be  used  for  pumping  and  discharg- 

ing water  overboard  from  the  hold. 
Each  and  every  steam  vessel  shall  be  fitted  with  a  bilge 

pipe  leading  from  each  compartment  of  the  vessel  and 
connecting  with  a  suitably  marked  valve  to  the  main 
bilge  pump  in  the  engine  room,  and  each  compartment  of 
all  steam  vessels  shall  be  fitted  with  suitable  sounding 
pipe,  the  opening  of  which  shall  be  accessible  at  all  times, 
except  that  in  compartments  accessible  at  all  times  for 
examination  no  sounding  tubes  are  necessary. 

Steam  siphons  may  be  substituted  in  each  compartment 
for  the  bilge  pipes. 

All  hose  required  on  steam  vessels  for  fire  purposes  shall 
be  tested  to  a  j)ressure  of  100  pounds  to  the  square  inch 
at  each  inspection,  and  it  shall  be  the  duty  of  the  local 
inspectors  at  each  annual  inspection  to  see  that  the  coup- 

lings are  securely  fastened  to  the  hose  by  suitable  external 
or  internal  clamps,  and  at  least  one  length  of  such  hose 
shall  be  kept  at  all  times  attached  to  each  outlet  of  the  fire 
main  and  provided  with  a  suitable  nozzle :  Provided,  That 
on  freight  steamers  where  the  keeping  of  such  hose  coupled 
on  interferes  with  the  loading  or  unloading  of  cargo  they 
may  be  removed  during  such  loading  or  unloading. 

15.  All  pipes  used  as  mains  for  conducting  water  from  §  4471,  RcS. 
fire  pumps  on  board  steam  vessels  in  place  of  hose  shall 

be  of  wrought  iron,  brass  or  copper,  with  wrought-iron, 
brass  or  composition  hose  connections. 

16.  Wherever  the  words  "passenger  steamer,"  "steamer 
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(IV,  16)  be  construed  to  mean  and  apply  to  only  vessels  carrying 

passengers  for  hire,  and  the  words  carrying  passengers" 
shall  be  construed  to  mean    carrying  passengers  for  hire." 

Rule  V. — Licensed  Officers. 
Section. 

Accidents,  licensed  officers  must  report,  to  inspectors   23 
Color  blindness,  examination  required  for   49 
Examination  for  license  to  be  given  as  soon  as  practicable   8 
Examination,  written,  required  for  original  license  and  renewal . .  6 
Examination  in  pilot  rules  required  on  renewal  of  license   15 
Engineers,  classification  of   20 
Engineers,  qualifications  and  examinations  required  for  license.  .  20,  24 
Engineers  of  vessels  propelled  by  gas,  fluid,  naphtha,  or  electric 

motors,  license  to   25 
Engineers,  when  assistants  may  serve  as  chief   20 
Engineers,  duty  of,  when  assuming  charge  of  boilers   21 
Engineers  to  report  repairs  to  boilers   22 

Fire  alarm,  general  '   50 Hawaiian  Islands,  qualifications  of  masters  and  mates  in   32 
Indians,  license  of,  under  certain  conditions   17 
Licenses,  how  obtained   1 
Licenses,  renewal  of   1, 11 
Licenses  must  be  filled  out  with  pen  and  black  ink   2 
Licenses,  raise  of  ̂ rade  of   3 
Licenses,  lost,  certificate  issued  for   4 
Licenses,  form  of  application   5 
License,  original,  indorsements  required   5 
License,  examination  required  for  original  and  renewal   6 
License,  reexamination  after  refusal  of   7 
License,  examination  for,  to  be  given  as  soon  as  practicable   8 
License,  granting  of,  to  persons  who  have  served  as  officers  where 

license  was  not  required   9 
License,  special,  for  officers  of  Light-House  Service   9 
License,  special,  service  required  for  raise  of  grade  of  person  hold- 

ing  JO 
License,  effect  of  revocation  of   12 
License,  joint,  effect  of  suspension  or  revocation  of   13 
License,  susj)ension,  term  of  duration  must  be  stated   14 
Lifeboats,  drill  req[uired   50 
Light-House  Service,  special  license  for  officers  of   9 
Master,  licensed,  required  on  every  steam  vessel  of  over  100  tons 
underway     25 

Masters  and  chief  mates  of  sail  vessels,  licensing  of   29 
Masters,  examination  of,  in  pilot  rules   15 
Masters  of  ocean  steam  vessels,  qualifications  and  examination ...  26 
Masters  of  lake,  bay,  sound,  and  ferry  steamers,  qualifications  and 
examination   27 

Masters  of  coastwise  steamers,  ciualifications  and  examination  ....  28 
Masters  of  river  steamers,  qualifications  and  examination   29 
Masters  of  yachts,  qualifications  and  examination   30 
Masters  and  mates  of  steam  pilot  boats,  qualifications  and  exami- nation   32 
Mast(jrH  of  sail  vessels  and  barges,  qualifications  and  examination. . .  33 
Mates,  chief,  of  ocean  steamers,  qualifications  and  examination.  34,  37 
Mates,  second,  of  ocean  steamers,  qualifications  and  examination.  35,  37 
Mates,  third,  of  ocean  steamers,  qualifications  and  examination. .  36,  37 
Mates,  second,  of  ocean  steamers  of  500  tons  and  under,  qualifica- 

tions re({uir(Kl  of  seamen  for   38 
Mat(!H  of  coastwise  steamers,  qualifications  and  examination   39 
Mat(iH  of  river  steamers,  qualifications  and  examination   40 
Mates,  (luti(;H  of   51 
Motor  v(;HKelH,  experience  on,  allowable  for  pilot's  license  ...  41,  42,  46 
Pleasure;  yachts  of  15  tons  and  under,  navigation  of...'   31 Porto  Rico,  qualifications  of  masters  and  mates  at   32 
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Section. 
Pilots,  examination  of,  in  pilot  rules   15 
Pilots  must  be  able  to  read  and  write   17 
Pilots,  first-class,  qualifications  required   41 
Pilots,  second-class,  qualifications  required   42 
Pilots,  steamers  over  100  tons  must  have  first-class   43 
Pilots,  special,  may  be  licensed  for  steamers  of  10  tons  and  under.  43 
Pilots,  &st-class  or  second-class,  may  take  charge  of  steamers  not over  100  tons   44 
Pilots,  original  license,  upon  what  conditions  issued   46 
Pilots,  how  governed   47 
Pilot's  route,  how  extended   18,  48 
Pilot  rules  to  be  furnished  masters  and  pilots   16 
Pilot  houses,  only  certain  persons  allowed  to  enter   19 
Raise  of  grade  of  license   3 
Reexamination  after  refusal  of  license   7 
Renewal  of  Licenses   1, 11 
School-ships,  experience  on   36 
Special  license,  raise  of  grade  of  person  holding   10 
Station  bills,  duty  of  master   50 
Watchman  required  in  addition  to  pilot  on  watch   45 

LICENSES,    HOW    OBTAINED,    AND    PENALTIES  RELATING 
THERETO. 

1.  Before  an  original  license  is  issued  to  any  person  to 
act  as  a  master,  mate,  pilot,  or  engineer  he  must  per- 

sonally appear  before  some  local  board  or  a  supervising 
inspector  for  examination;  but  upon  the  renewal  of  such 
license,  when  the  distance  from  any  local  board  or  super- 

vising inspector  is  such  as  to  put  the  person  holding  the 
same  to  great  inconvenience  and  expense  to  appear  in  per- 

son, he  may,  upon  taking  oath  of  office  before  any  person 
authorized  to  administer  oaths,  and  forwarding  the  same, 
together  with  the  license  to  be  renewed,  to  the  local  board 
or  supervising  inspector  of  the  district  in  which  he  resides 
or  is  employed,  have  the  same  renewed  by  the  said 
inspectors,  if  no  valid  reason  to  the  contrary  be  known  to 
them;  and  they  shall  attach  such  oath  to  the  stub  end  of 
the  license  which  is  to  be  retained  on  file  in  their  office: 
Provided,  Jiowever,  That  any  officer  holding  a  license,  and 
who  is  engaged  in  a  service  which  necessitates  his  con- 

tinuous absence  from  the  United  States,  may  make  ap- 
plication in  writing  for  one  renewal  and  transmit  the 

same  to  the  board  of  local  inspectors  with  a  statement 
of  the  applicant,  verified  before  a  consul  or  other  officer 
of  the  United  States  authorized  to  administer  an  oath, 
setting  forth  the  reasons  for  not  appearing  in  person, 
and  upon  receiving  the  same  the  board  of  local  inspect- 

ors that  originally  issued  such  license  shall  renew  the 
same  for  one  additional  term  of  such  license,  and  shall 
notify  the  applicant  of  such  renewal. 

The  first  license  issued  to  any  person  by  a  United  States 
inspector  shall  be  considered  an  original  license,  where 
the  United  States  records  show  no  previous  issue  to  such 
applicant. 

No  original  license  shall  be  issued  to  any  naturalized 
citizen  on  less  experience  in  any  grade  than  would  have 
been  required  of  an  American  by  birth. 
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(V)  2.  All  licenses  hereafter  issued  to  masters,  mates, 
§  4405,  R.s.  pilots,  and  engineers  shall  be  filled  out  on  the  face  with 

pen  and  black  ink  instead  of  typewritten.  Inspectors 
are  directed,  when  licenses  are  completed,  to  draw  a 
broad  pen  and  black-ink  mark  through  all  unused  spaces 
in  the  body  thereof,  so  as  to  prevent,  as  far  as  possible, 
illegal  interpolation  after  issue. 

§  4405,  R  s.  3.  Licensed  officers  serving  under  five  years'  license, 
entitled  by  license  and  service  to  raise  of  grade,  shall  have 
issued  to  them  new  licenses  for  the  grade  for  which  they 
are  qualified,  the  local  inspectors  to  forward  to  the  Super- 

vising Inspector-General  the  old  license  when  surrendered 
with  the  report  of  the  circumstances  of  the  case. 

But  the  grade  of  no  license  shall  be  raised,  except  as 
hereinafter  provided,  unless  the  applicant  can  show  one 

year's  actual  experience  in  the  capacity  for  which  he  has 
been  licensed:  Provided,  however,  That  one  year's  expe- 

rience as  quartermaster,  wheelsman,  or  watchman  while 
holding  a  second-class  pilot  license,  shall  entitle  the  holder 
of  such  license  to  examination  for  raise  of  grade. 

§  4405, R.s.  4.  Iyl  Qase  of  loss  of  license,  of  any  class,  from  any 
cause,  the  inspectors,  upon  receiving  satisfactory  evi- 

dence of  such  loss,  shall  issue  a  certificate  to  the  owner 
thereof,  which  shall  have  the  authority  of  the  lost  license 

for  the  unexpired  ~  term,  unless  in  the  meantime  the 
holder  thereof  shall  have  the  grade  of  his  license  raised 
after  due  examination,  in  which  case  a  license  in  due 
form  for  such  grade  may  be  issued. 

§4405, R.s  5.  Inspectors  shall,  before  granting  an  original  license 
to  any  person  to  act  as  an  ofiicer  of  a  vessel,  require  the 
applicant  to  make  his  written  application  upon  the  blank 
form  authorized  by  the  Board  of  Supervising  Inspectors, 
which  application  shall  be  filed  in  the  records  of  the 

inspectors'  office.  Inspectors  shall  also,  when  practicable, 
require  applicants  for  pilot's  license  to  have  the  written 
indorsement  of  the  master  and  engineer  of  the  vessel  upon 
which  he  has  served,  and  of  one  licensed  pilot,  as  to  his 
qualifications.  In  the  case  of  applicants  for  original  engi- 

neer's license,  they  shall  also,  when  practicable,  have  the 
indorsement  of  the  master  and  engineer  of  a  vessel  on 
which  they  have  served,  together  with  one  other  licensed 
engineer. 

§  4405,  R.s.  6.  No  original  master's,  mate's,  pilot's,  or  engineer's 
license  shall  be  issued  hereafter  or  grade  increased  except 
upon  written  examination,  which  written  examination 
shall  be  placed  on  file  as  records  of  the  office  of  tlie  inspect- 

ors issuing  said  license;  and,  before  granting  or  renewing 
a  license,  inspectors  shall  satisfy  themselves  that  the 
applicants  can  properly  hear  the  bell  and  wliistle  signals. 

§  4406,  R.s.  7.  Any  applicant  for  license  who  has  been  duly  ex- 
amirKu]  and  refused  may  come  before  any  local  board  for 
reexamination  after  one  year  has  expired. 
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8.  When  any  person  makes  application  for  license  it  (V) 
shall  be  the  duty  of  the  local  inspectors  to  give  the  appli-  §  4405,  ii.  s. 
cant  the  required  examination  as  soon  as  practicable. 

9.  Any  person  who  has  served  at  least  one  year  as  mas-  §  4445,  r.  s. 
ter,  commander,  pilot,  or  engineer  of  any  steam  vessel  of 
the  United  States  in  any  service  in  which  a  license  as  mas- 

ter, mate,  pilot,  or  engineer  was  not  required  at  the  time 
of  such  service,  shall  be  entitled  to  license  as  master, 

^  mate,  pilot,  or  engineer,  if  the  inspectors,  upon  written 
examination,  as  required  for  applicants  for  original 
license,  may  find  him  qualified:  Provided,  That  the  ex- 

perience of  any  such  applicant  within  three  years  of  mak- 
mg  application  has  been  such  as  to  qualify  him  to  serve  in 
the  capacity  for  which  he  makes  application  to  be  licensed. 

Ofiicers  of  the  Naval  Militia  who  are  applicants  for 
license  as  master  or  pilot  of  steam  vessels  of  the  Naval 
Militia,  after  passing  an  examination  for  color  blindness, 
may  be  examined  by  the  inspectors  as  to  their  knowledge 
of  the  pilot  rules  and  handling  of  vessels ;  and  if  the  appli- 

cant be  found  qualified,  in  the  judgment  of  the  inspectors, 
he  may  be  granted  a  special  license  as  master,  mate,  or 
pilot  on  such  vessels  on  the  waters  of  the  district  in  which 
such  license  is  granted,  and  for  no  other  purpose. 

Any  officer  of  the  Naval  Militia  who  is  an  applicant  for 
license  as  chief  engineer  or  assistant  engineer  of  steam 
vessels  of  the  Naval  Militia  may  be  examined  by  inspect- 

ors and  granted  a  special  license  as  such,  and  for  no  other 
Eurpose,  if,  in  the  judgment  of  the  inspectors,  he  is  quail- 

ed. And  the  inspectors  shall  state  on  the  license  the 
name  of  the  vessel  on  which  such  master,  mate,  pilot,  or 
engineer  is  authorized  to  act  in  the  capacity  for  which  he 
is  licensed. 

All  licenses  issued  to  officers  of  the  Naval  Militia  pro- 
vided for  in  the  preceding  paragraph  of  this  section  shall 

be  surrendered  upon  the  party  holding  it  becoming  dis- 
connected from  the  Naval  Militia  by  resignation  or  dis- 

missal from  such  service ;  and  no  license  shall  be  issued  as 
above  except  upon  the  official  recommendation  of  the 
chief  officer  in  command  of  the  Naval  Militia  station  of 
the  State  in  which  the  applicant  is  serving. 

Masters,  mates,  engineers,  and  assistant  engineers  now 
serving  as  such  on  tenders  and  light-vessels  under  the 
jurisdiction  of  the  Light-House  Establishment  may  be 
granted  special  licenses  for  the  Light-House  Service  upon 
satisfactory  evidence  of  their  fitness  for  such  special 

k  license.  Experience  in  the  Light-House  Service  shall  be 
f  sufficient  to  entitle  applicants  to  this  examination,  and  no 

other  experience  shall  be  required  for  such  special  license. 

10.  No  person  holding  special  license  (Form  878)  shah  §4405,  r.s. 
be  eligible  for  examination  for  a  higher  grade  of  license 
until  such  person  has  actually  served  two  full  seasons 
under  the  authority  of  his  license  and  one  additional  full 
season  in  a  subordinate  capacity  upon  steamers  requiring 
regularly  licensed  officers. 
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(V)  1 1 .  Whenever  an  officer  shall  apply  for  a  renewal  of  his 
§  4405,  K.  s.  license  for  the  same  grade  the  presentation  of  the  old  cer- 

tificate shall  be  considered  sufficient  evidence  of  his  title 

to  renewal,  which  certificate  shall  be  retained  by  the  in- 
spectors upon  their  official  files  as  the  evidence  upon  which 

the  license  was  renewed:  Provided,  That  it  is  presented 
within  twelve  months  after  the  date  of  its  expiration,  un- 

less such  title  has  been  forfeited  or  facts  shall  have  come 
to  the  knowledge  of  the  inspectors  which  would  render  a 
renewal  improper;  nor  shall  any  license  be  renewed  in 
advance  of  the  date  of  the  expiration  thereof,  unless  there 
are  extraordinary  circumstances  that  shall  justify  a  re- 

newal beforehand,  in  which  case  the  reasons  therefor  must 
appear  in  detail  upon  the  records  of  the  inspectors  renew- 

ing the  license. 
§  4450,  R.  s.  12.  When  the  license  of  any  master,  mate,  pilot,  or  en- 

gineer is  revoked  such  license  expires  with  such  revoca- 
tion, and  any  license  subsequently  granted  to  such  person 

shall  be  considered  in  the  light  of  an  original  license. 
And  upon  the  revocation  or  suspension  of  the  license  of 
any  such  officer  said  license  shall  be  surrendered  to  the 
local  inspectors  ordering  such  suspension  or  revocation. 

§  4450,  R.  s.  13.  The  suspension  or  revocation  of  a  joint  license  shall 
debar  the  person  holding  the  same  from  the  exercise  of 
any  of  the  privileges  therein  granted,  so  long  as  such  sus- 

pension or  revocation  shall  remain  in  force. 
§  4450,  R.  s.  14.  When  the  license  of  any  master,  mate,  engineer,  or 

pilot  is  suspended,  the  inspectors  making  such  suspension 
shall  determine  the  term  of  its  duration,  except  that  such 
suspension  shall  not  extend  beyond  the  time  for  which 
the  license  was  issued. 

4439,  4442,  15.  It  shall  be  the  duty  of  all  inspectors,  before  renew- 
ing an  existing  license  to  a  master  or  pilot  of  steam  vessels 

for  any  waters  who  has  not  been  employed  as  master  or 
pilot  of  steam  vessels  on  such  waters  during  the  three 
years  preceding  the  application  for  renewal,  to  satisfy 
themselves,  by  an  examination  in  writing,  or  orally,  to  be 
taken  down  in  writing  by  the  inspectors,  that  such  officers 
are  thoroughly  familiar  with  the  pilot  rules  upon  the 
waters  for  which  they  are  licensed. 

§  4405,  R.s.  16.  Each  master  and  pilot  of  steam  vessels,  wherever 
employed,  shall,  when  receiving  his  license,  either  original 
or  renewal,  be  furnished  with  a  pamphlet  copy  of  the  rules 
and  regulations  governing  pilots  and  of  the  statutes  upon 
which  such  rules  are  founded,  applicable  to  the  waters  on 
which  their  licenses  are  intended  to  be  used,  as  stated  in 
the  body  thereof. 

§  A\A2,  R.  s.  17.  Inspectors  are  forbidden  to  issue  original  licenses  to 
pilots  who  can  not  read  and  write:  Fromded,  however , 
That  upon  navigable  waters  of  the  United  States  newly 
opened  to  steamboat  navigation,  and  where  the  only 
pilots  ol)  tain  able  are  illiterate  Indians  or  other  natives, 
the  fact  that  such  persons  can  neither  read  nor  write  shall 
not  be  considered  a  bar  to  such  Indians  or  other  natives 

R.  S 
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receiving  license  as  pilot  of  steam  vessels,  provided  they  (V,  17) 
are  otherwise  qualified  therefor.  Inspectors  having  juris- 

diction over  the  Ked  River  of  the  North  and  rivers  whose 
waters  flow  into  the  Gulf  of  Mexico  are  forbidden  to  issue 

original  licenses  to  pilots  for  routes  extending  beyond 
these  rivers. 

18.  Local  inspectors  having  jurisdiction  on  the  Atlantic  §  ̂442,  r.  s. 
coast,  Pacific  coast,  or  Gulf  of  Mexico  may  indorse  any 

pilot's  license  for  extension  of  route,  subject  to  the  ap- 
proval of  the  adjoining  boards  having  jurisdiction. 

19.  Masters  and  pilots  of  steamers  carrying  passengers  §4405,  r.s. 

for  hire  shall  exclude  from  the  pilot  houses  and  navigator's 
bridge  of  such  steamers,  while  under  way,  all  persons  not . 
connected  with  the  navigation  of  such  steamers,  except 
officers  of  the  Steamboat-Inspection  Service  and  of  the 
Revenue-Cutter  Service  when  upon  business:  Provided, 
That  licensed  officers  of  steamboats,  persons  regularly 
engaged  in  learning  the  profession  of  pilot,  officers  of  the 
United  States  Navy,  United  States  Coast  and  Geodetic 
Survey,  and  Light-House  Service,  and  engineer  officers 
connected  with  the  improvement  of  rivers  and  harbors 

may  be  allowed  in  the  pilot  house  or  upon  the  navigator's 
bridge  upon  the  responsibility  of  the  officer  in  charge. 

The  master  of  every  such  steamer  shall  keep  three 
printed  copies  of  this  section  of  Rule  V  posted  in  conspicu- 

ous places  on  such  steamer,  one  of  which  shall  be  kept 
posted  in  the  pilot  house. 

Such  printed  copies  shall  be  furnished  by  the  Depart- 
ment of  Commerce  and  Labor  to  local  inspectors  for 

distribution. 

Classification  of  Engineers, 

chief. 

20.  Chief  engineer  of  ocean  steamers.  §4441,  r.s. 
Chief  engineer  of  condensing  lake,  bay,  and  sound 

steamers. 

Chief  engineer  of  noncondensing  lake,  bay,  and  sound 
steamers. 

Chief  engineer  of  condensing  river  steamers. 
Chief  engineer  of  noncondensing  river  steamers. 

Any  person  holding  chief  engineer's  license  shall  be  per- 
mitted to  act  as  first  assistant  on  any  steamer  of  double 

the  tonnage  of  same  class  named  in  said  chiefs  license. 
Engineers  of  all  classifications  may  be  allowed  to  pursue 

their  profession  upon  all  waters  of  the  United  States  in 
the  class  for  which  they  are  licensed. 

FIRST  ASSISTANT. 

First  assistant  engineer  of  ocean  steamers. 
First  assistant  engineer  of  condensing  lake,  bay,  and sound  steamers. 

62444—08  7 
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(V,  20)  First  assistant  engineer  of  noncondensing  lake,  bay, 
and  sound  steamers. 

First  assistant  engineer  of  condensing  river  steamers. 
First  assistant  engineer  of  noncondensing  river  steam- 

ers. 
Engineers  of  lake,  bay,  and  sound  steamers,  who  have 

actually  performed  the  duties  of  engineer  for  a  period  of 
three  years,  shall  be  entitled  to  examination  for  engineer 
of  ocean  steamers,  applicant  to  be  examined  in  the  use  of 
salt  water,  method  employed  in  regulating  the  density  of 
the  water  in  boilers,  the  application  of  the  hydrometer  in 
determining  the  density  of  sea  water,  and  the  principle  of 
constructing  the  instrument;  and  shall  be  granted  such 
grade  as  the  inspectors  having  jurisdiction  on  the  Great 
Lakes  and  seaboard  may  find  him  competent  to  fill. 

Any  assistant  ejigineer  of  steamers  of  1,500  gross  tons 
and  over,  having  had  actual  service  in  that  position  for 
one  year,  may,  if  the  local  inspectors,  in  their  judgment, 
deem  it  advisable,  have  his  license  indorsed  to  act  as  chief 
engineer  on  lake,  bay,  sound,  or  river  steamers  of  750 
gross  tons  or  under. 

Any  person  having  had  a  first  assistant  engineer's 
license  for  two  years  and  having  had  two  years'  experi- 

ence as  second  assistant  engineer,  shall  be  eligible  for 

examination  for  chief  engineer's  license. 
SECOND  ASSISTANT. 

Second  assistant  engineer  of  ocean  steamers. 
Second  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 
Second  assistant  engineer  of  noncondensing  lake,  bay, 

and  sound  steamers. 
Second  assistant  engineer  of  condensing  river  steamers. 

Any  person  havmg  had  a  second  assistant  engineer's 
license  for  two  years,  and  having  had  two  years'  experi- 

ence as  third  assistant  engmeer,  shall  be  eligible  for  exami- 
nation for  first  assistant  engmeer's  license. 

THIRD  ASSISTANT. 

Third  assistant  engineer  of  ocean  steamers. 
Third  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 
First,  second,  and  third  assistant  engineers  may  act  as 

such  on  any  steamer  of  the  grade  of  which  they  hold 
license,  or  as  such  assistant  engineer  on  any  steamer  of  a 
lower  grade  than  those  to  which  they  hold  a  license. 

Any  person  having  a  third  assistant  engineer's  license 
for  two  years,  and  having  had  two  years'  experience  as 
oiler  or  water  tender  since  receiving  said  license,  shall  be 

eligible  for  examination  for  second  assistant  engineer's license. 

Inspectors  may  designate  upon  the  certificate  of  any 
cliief  or  assistant  engineer  the  tonnage  of  the  vessel  on 
which  he  may  act. 



99 

Any  assistant  engineer  may  act  as  engineer  in  charge    (V,  20) 
on  steamers  of  100  tons  and  under.  In  all  cases  where  an 
assistant  engineer  is  permitted  to  act  as  engineer  in 
charge,  the  inspectors  shall  so  state  on  the  face  of  his  cer- 

tificate of  license  without  further  examination. 

21 .  It  shall  be  the  duty  of  an  engineer  when  he  assumes  §  444i,  r.  s. 
charge  of  the  boilers  and  machinery  of  a  steamer  to  forth- 

with thoroughly  examine  the  same,  and  if  he  finds  any 
part  thereof  in  bad  condition,  caused  by  neglect  or  inat- 

tention on  the  part  of  his  predecessor,  he  shall  immedi- 
ately report  the  facts  to  the  master,  owner,  or  agent,  and 

to  the  local  inspectors  of  the  district,  who  shall  thereupon 
investigate  the -matter,  and  if  the  former  engineer  has 
been  culpably  derelict  of  his  duty,  they  shall  suspend  or 
revoke  his  license. 

22.  Before  making  general  repairs  to  a  boiler  of  a  steam  §  ̂441,  r.  s. 
vessel  the  engineer  in  charge  of  such  steamer  shall  report, 
in  writing,  the  nature  of  such  repairs  to  the  local  inspector 
of  the  district  wherein  such  repairs  are  to  be  made. 

And  it  shall  be  the  duty  of  all  engineers  when  an  acci- 
dent occurs  to  the  boilers  or  machmery  in  their  charge 

tending  to  render  the  further  use  of  such  boilers  or  ma- 
chinery unsafe  until  repairs  are  made,  or  when,  by  reason 

of  ordmary  wear,  such  boilers  or  machinery  have  become 
so  unsafe,  to  report  the  same  to  the  local  inspectors  imme- 

diately upon  the  arrival  of  the  vessel  at  the  first  port 
reached  subsequent  to  the  accident,  or  after  the  discovery 
of  such  unsafe  condition  by  said  engineer. 

23.  Whenever  a  steamer  meets  with  an  accident  involv-  §  ̂ -  ̂• 
ing  loss  of  life  or  damage  to  property,  it  shall  be  the  duty 
of  the  licensed  oJOScers  of  such  steamer  to  report  the  same 
in  writing  and  in  person  without  delay  to  the  local  board 
nearest  the  port  of  first  arrival.  If  the  accident  happens 
upon  the  high  seas  or  without  the  jurisdiction  of  inland 
waters,  the  board  to  whom  the  report  is  first  made  shall 
make  the  investigation,  but  if  the  accident  occurs  within 
the  jurisdiction  of  inland  waters,  the  report  shall  be  trans- 

mitted to  the  board  within  whose  jurisdiction  the  acci- 
dent occurred,  which  board  shall  make  the  investigation: 

Provided,  That  when  from  distance  it  may  be  inconve- 
nient to  report  in  person  it  may  be  done  in  writing  only, 

and  the  report  sworn  to  before  any  person  authorized  to 
administer  oaths. 

24.  No  person  shall  receive  an  original  license  as  en-  §  4441,  r  s. 
gineer  or  assistant  engineer  (except  for  special  license  on 
small  pleasure  steamers  and  ferryboats  of  10  tons  and 
under,  sawmill  boats,  pile  drivers,  boats  exclusively  en- 

gaged as  fishing  boats,  and  other  similar  small  vessels) 

who  has  not  served  at  least  three  years  in  the  engineer's 
department  of  a  steam  vessel,  a  portion  of  which  expe- 

rience must  have  been  obtained  within  the  three  years 
next  preceding  the  application. 
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(V,  24)       Provided,  That  any  person  who  has  served  three  years 
as  apprentice  to  the  machinist  trade  in  a  marine,  station- 

served  for  a  period  of  not  less  than  three  years  as  a  loco- 
motive or  stationary  engineer,  and  any  person  graduated 

as  a  mechanical  engineer  from  a  duly  recognized  school  of 
technology,  may  be  licensed  to  serve  as  an  engineer  of 

steam  vessels  after  having  had  not  less  than  one  year's 
experience  in  the  engine  department  of  steam  vessels,  a 
portion  of  which  experience  must  have  been  obtained 
within  the  three  years  preceding  his  application,  which 
fact  must  be  verified  by  the  certificate,  in  writing,  of  the 
licensed  engineer  or  master  under  whom  the  applicant  has 
served,  said  certificate  to  be  filed  with  the  application  of 
the  candidate;  and  no  person  shall  receive  license  as 
above,  except  for  special  license,  who  is  not  able  to  deter- 

mine the  weight  necessary  to  be  placed  on  the  lever  of 
a  safety  valve  (the  diameter  of  valve,  length  of  lever, 
distance  from  center  of  valve  to  fulcrum,  weight  of  lever, 
and  weight  of  valve  and  stem  being  known)  to  withstand 
any  given  pressure  of  steam  in  a  boiler,  or  who  is  not  able 
to  figure  and  determine  the  strain  brought  on  the  braces 
of  a  boiler  with  a  given  pressure  of  steam,  the  position  and 
distance  apart  of  braces  being  known,  such  knowledge  to 
be  determined  by  an  examination  in  writing,  and  the 
report  of  examination  filed  with  the  application  in  the 
office  of  the  local  inspectors,  and  no  engineer  or  assistant 
engineer  now  holding  a  license  shall  have  the  grade  of  the 
same  raised  without  possessing  the  above  qualifications. 
No  original  license  shall  be  granted  any  engineer  or 
assistant  engineer  who  can  not  read  and  write  and  does 
not  understand  the  plain  rules  of  arithmetic. 

§§  4  4  2  6  ,  4441,    25.  No  pcrsou  shall  receive  an  original  license  as  engi- 
neer of  vessels  of  above  15  gross  tons,  propelled  by  gas, 

fluid,  naphtha,  or  electric  motors,  carrying  freight  or 
passengers  for  hire,  who  has  not  served  at  least  one  year 

on  motor  boats,  or  in  the  engineer's  department  of  steam 
vessels,  or  who  has  not  had  at  least  two  years'  experience 
in  the  construction  of  marine  motor  engines  and  their 
installation.  All  examinations  for  license  as  engineer  of 
motor  vessels  shall  be  reduced  to  writing  and  med  with 
the  application  of  the  candidate. 

Any  person  holding  a  license  as  engineer  of  steam  ves- 
sels, desiring  to  act  as  engineer  of  motor  vessels,  must 

appear  before  a  board  of  local  inspectors  for  examination 
as  to  his  knowledge  of  the  machinery  of  such  motor  ves- 

sels, and  if  found  qualified  shall  be  licensed  as  engineer 
of  motor  vessels.  Form  878,  special  license  to  engineers, 
shall  be  issued  only  to  engineers  in  charge  of  vessels  of  10 
tons  and  under.  All  other  licenses  to  engineers  shall  be 
issued  on  Forms  870  and  877,  according  to  grades  specified 
in  this  section. 

ary,  or  locomotive works,  and  any  person  who  has 
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MASTERS  OF  STEAM  VESSELS.  (V,  25) 

There  shall  be  a  duly  licensed  master  on  board  every 
steam  vessel  of  more  than  100  gross  tons  whenever  such 
steamer  is  underway. 

No  original  license  as  master  of  any  steam  vessel  shall 
be  issued,  except  under  the  conditions  hereinafter  pro- 
vided: 

MASTERS  OF  OCEAN  STEAM  VESSELS. 

26.  Any  applicant  for  license  as  master  of  ocean  steam-  §  ̂ -  ̂ 
ers  must  furnish  satisfactory  documentary  evidence  to  the 

local  inspectors  that  he  has  had  three  years'  experience  on 
ocean  steamers,  one  year  of  which  has  been  as  chief  mate, 

or  five  years'  experience  on  ocean  sail  vessels  of  300  gross 
tons  and  upward,  two  years  of  which  must  have  been  as  a 
licensed  master  of  sail  vessels;  and  he  must  understand 

navigation  and  be  able  to  determine  the  ship's  position  at 
sea  by  observation  of  the  sun,  to  obtain  longitude  by 

chronometer,  and  to  determine  ship's  latitude  by  the  alti- 
tude of  either  the  sun,  moon,  or  stars.  The  examination 

to  determine  his  qualifications  shall  be  in  writing,  which 
shall  be  kept  on  file  in  the  office  of  the  inspectors  granting 
the  license. 

It  is  further  provided,  That  where  any  person  has  actu- 
ally served  as  a  licensed  third  officer  of  ocean  steamers  of 

3,500  gross  tons  and  upward  for  five  years,  he  shall  be 
eligible  for  examination  for  license  as  master  of  ocean 
steamers. 

Any  person  who  has  had  three  years'  actual  experience 
as  master  of  steam  vessels  of  1,000  gross  tons  and  upward 
on  the  Great  Lakes  and  can  produce  documentary  evi- 

dence of  the  fact  may  be  examined  for  license  as  chief 

mate  of  ocean  steamers,  and  after  having  had  one  year's 
actual  experience  as  chief  mate  of  ocean  steamers  of  1,000 
gross  tons  and  upward  may  be  examined  for  license  as 
master  of  ocean  steamers,  the  examination  to  be  the  same 
as  that  provided  for  in  the  first  paragraph  of  this  section. 

MASTERS  OF   LAKE,  BAY,  SOUND,  AND  FERRY  STEAMERS. 

27.  No  original  license  as  master  of  lake,  bay,  and  sound 
steamers  shall  be  issued  hereafter  to  any  person  who  has 
not  been  licensed  and  served  at  least  one  year  as  first-class 
pilot  or  chief  mate  on  such  steamers,  such  service  as  pilot 
or  chief  mate  to  have  been  within  the  three  years  next 
preceding  the  application  for  license. 

Provided,  however.  That  any  person  who  has  serj 
three  years  as  master  of  sail  vessels  on  the  Great 

shall  be  eligible  for  examination  for  master's  licens 
steam  vessels  on  the  Great  Lakes  and  other  inland  wi 

It  is  further  provided.  That  masters  of  barge  consoj 
the  Great  Lakes  having  had  three  years'  actual  expe/ 
as  such,  who  have  been  licensed  as  first-class  pilots 

§  4439,  R.  S. 
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(V,  27)  year  or  more,  may  be  examined  and  licensed  as  masters  of 
steam  vessels  on  the  Great  Lakes  and  other  inland  waters, 
if  found  qualified. 

Provided  further,  That  any  person  holding  a  first-class 

Silot's  license  and  having  had  one  year's  experience  as 
censed  first-class  pilot  may  be  eligible  for  examination 

as  master  of  ferry  steamers. 
Provided  further.  That  any  person  who  has  operated 

under  the  authority  of  a  second-class  pilot's  license  for  two 
years  may  be  examined  for  license  as  master  of  lake,  bay, 
sound,  and  ferry  steamers,  and,  if  found  qualified,  may 

receive  a  master's  license  for  such  steamers  as  in  the  judg- 
ment of  the  inspectors  the  applicant  is  qualified  to  com- 

mand: Provided,  That  a  part  of  the  required  experience 
must  have  been  within  the  three  years  next  preceding  the 

application. Whenever  a  master  or  mate  desires  to  act  in  the  double 

capacity  of  master  and  pilot,  or  mate  and  pilot,  and  fur- 
nishes the  necessary  evidence  of  his  qualifications,  the 

local  inspectors  shall  indorse  such  pilot  routes  on  the  cer- 
tificate of  license. 

MASTERS  OF  COASTWISE  STEAMERS. 

§4439,  R.  s.  28.  Any  person  holding  a  license  as  master  of  lake,  bay, 
and  sound  steamers  may  have  indorsed  thereon  the  au- 

thority allowing  him  to  act  as  master  of  steamers  upon  the 
waters  of  the  Atlantic  coast  and  the  Gulf  of  Mexico :  Pro- 

vided, That  the  applicant  has  had  at  least  one  year's  expe- 
rience as  mate,  quartermaster,  or  wheelsman  of  steam 

vessels  upon  the  waters  of  the  Atlantic  coast  or  the  Gulf 
of  Mexico,  which  experience  must  have  been  obtained 
within  the  three  years  next  preceding  his  application  for 
such  indorsement,  and  the  fact  must  be  verified  by  satis- 

factory documentary  evidence  to  be  filed  in  the  office  of 
the  local  inspectors ;  and  the  applicant  shall  only  be  sub- 

}*ected  to  such  examination  in  writing  as  shall  satisfy  the ocal  inspectors  that  he  is  capable  of  navigating  such 
steamers.  Inspectors  shall  state  in  the  indorsement  on 
the  license  the  coastwise  waters  that  the  applicant  is 
qualified  to  act  upon  as  master.  Practical  service  in  the 
deck  department  of  an  ocean-going  or  coastwise  steam 
yacht  shall  be  accepted,  when  offered  in  documentary  evi- 

dence by  any  person  applying  for  an  original  license  or 
raise  of  grade  on  ocean-going  or  coastwise  steam  vessels, 
as  being  equal  to  the  same  amount  of  service  in  any  ocean- 

going or  coastwise  steam  passenger  vessel. 

MASTERS  OF  RIVER  STEAMERS. 

Inspectors  shall  examine  all  applicants  for  original 
('  as  master  of  steamers  navigating  rivers  cxclu- 
which  examination  shall  be  recliiced  to  writing  and 
I  f)art  of  the  permanent  records  of  the  oflice  of  the 

'Lois  making  such  examination;  and  no  original 



103 

license  shall  be  issued  to  any  person  to  act  as  master  of  (V,  29) 
such  steamers  who  has  not,  by  actual  service  on  board  of 
such  steamers  for  a  period  of  not  less  than  three  years, 
acquired  practical  knowledge,  skill,  and  exj)erience  essen- 

tial in  case  of  emergency  and  disaster,  and  in  the  naviga- 
tion of  such  steamers  with  safety  to  life  and  property ,  and 

at  least  one  year  of  service  to  have  been  within  the  three 
years  next  preceding  the  application,  and  such  license 
shall  entitle  the  holder  of  the  same  to  act  as  master  on  any 
river  steamer  of  the  United  States,  and  no  license  as  mas- 

ter shall  be  issued  to  any  applicant  who  can  not  read  and 
write,  and  who  has  not  served  at  least  one  year  as  licensed 
mate  or  pilot  of  steam  vessels. 

The  line  of  examination  to  be  pursued  by  inspectors  in 
examining  applicants  for  original  license  as  master  of  river 
steamers  shall  be  as  follows: 

(1)  As  to  his  general  knowledge  of  the  duties  of  master 
of  such  steamers. 

(2)  As  to  his  ability  to  handle  the  wheel  in  case  of 
em^ergency  or  disaster. 

(3)  As  to  the  knowledge  of  his  duties  and  proper 
method  of  procedure  in  case  of  fire  on  his  vessel. 

(4)  As  to  his  knowledge  of  proper  management  of  ves- 
sel and  crew  in  case  of  collision  and  sinking. 
(5)  As  to  executive  ability  generally  to  manage  officers 

and  crew. 

(6)  As  to  his  general  knowledge  and  ability  to  navigate 
steamers  with  safety  to  life  and  property. 

(7)  As  to  his  knowledge  of  pilot  rules  governing  the 
navigation  of  such  steamers. 

(8)  As  to  his  knowledge  of  signals  between  the  pilot 
house  and  engine  room. 

(9)  As  to  his  knowledge  of  signal  lights  and  their  proper 
position  on  all  steam  and  other  vessels. 

(10)  As  to  duties  of  master  in  case  of  fog  or  stormy 
weather,  and  on  such  other  subjects  in  connection  with 
the  navigation  of  such  vessels  as  the  inspectors  conducting 
such  examination  may  deem  proper  and  necessary. 

MASTERS  OF  SAIL  VESSELS. 

Local  inspectors  may,  upon  due  application  and  exam- 
ination, license  any  person  as  master  of  sail  vessels  of  700 

gross  tons  and  upward,  or  of  sail  vessels  of  any  tonnage 
carrying  passengers  for  hire,  upon  receipt  of  satisfactory 
documentary  evidence,  to  be  filed  in  their  office,  that  said 
person  has  been  actually  employed  as  master  of  sail  vessels 
of  200  gross  tons  and  upward  or  as  licensed  chief  mate  of 
sail  vessels  of  700  gross  tons  and  upward  for  the  full  period 
of  twelve  months  next  preceding  the  application. 
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(V,  29)  MATES  OF  SAIL  VESSELS. 

Local  inspectors  may,  upon  due  application  and  exami- 
nation, license  any  person  as  chief  mate  of  sail  vessels  of 

700  gross  tons  and  upward,  upon  receipt  of  satisfactory 
documentary  evidence,  to  be  filed  in  their  office,  that  said 
person  has  been  actually  employed  as  chief  mate  of  sailing 
vessels  of  200  gross  tons  for  one  year,  or  as  second  mate 
on  vessels  of  200  gross  tons  for  a  period  of  two  years  next 
preceding  the  application. 

The  examination  for  license  as  master  or  mate  cf  sail 

vessels  of  700  gross  tons  and  upward  shall  be  the  same  as 
required  for  m.asters  and  mates  of  steam  vessels. 

§4430,  R.g.  30.  Whenever  the  owner  of  steam  or  sailing  yachts 

who  has  had  three  years'  experience  on  board  such 
yachts  applies  for  license  to  act  as  pilot  or  master  of  lake, 
bay,  sounds  or  river  steam  yachts,  the  local  inspectors 
shall  give  the  applicant  a  written  examination  in  regard 
to  his  knowledge  in  handUng  such  vessels,  and  his  famil- 

iarity with  tne  lights,  light-houses,  channels,  buoys, 
obstructions,  courses  and  distances  between  certain 
points  in  the  waters  for  which  he  makes  application  for 
license^  and  shall  also  examine  him  as  to  his  knowledge  of 
the  pilot  rules  of  such  waters,  the  running  and  anchor 
lights^  fog  signals,  the  use  of  the  lead,  signal  bells  between 
the  engine  room  and  pilot  house,  and  the  general  rules  and 
regulations  for  steam  vessels.  If  the  local  inspectors  are 

satisfied,  after  such  examination,  of  the  applicant's 
ability,  they  shall  issue  the  applicant  a  license  as  pilot  or 
master  of  steam  yachts  for  the  waters  over  which  they  are 
authorized  to  issue  licenses. 
Whenever  the  owner  of  a  steam  or  sailing  yacht  of 

over  100  gross  tons,  who  has  had  three  years'  experience 
in  sailing  such  vessels,  applies  for  a  license  authorizing 
him  to  act  as  master  of  steam  yachts  for  coastwise  and 
ocean  navigation,  the  local  inspectors  shall  examine  the 
applicant  as  to  his  knowledge  of  the  rules  of  the  road,  fc  r?; 

signals,  signal  lights — inland  and  international;  the  utjO 
of  the  lead  and  line;  the  use  of  the  patent  and  chip  logs, 
the  compass,  variation  and  deviation  of  the  compass,  the 
use  of  the  drag,  the  use  of  oil  during  storms,  bell  signals 
between  pilot  house  and  engine  room,  handling  of  steam 
vessels,  laws  of  storms,  course  and  distance  by  chart,  keep- 

ing the  log  book,  middle  latitude  sailing,  Mercator's  sail- 
ing, method  of  obtaining  latitude  and  longitude  by  dead 

reckoning,  latitude  by  altitude  of  either  the  sun,  moon,  or 
stars;  longitude  by  chronometer  (time  sights).  Practical 
problems  will  be  given  in  the  subjects  of  latitude  and 
longitude.  The  examination  sliall  b(y  in  writing,  which 
shall  bo  kept  on  file  in  the  oflico  of  the  local  inspectors. 
If  said  examination  is  satisfactory  to  the  local  inspectors, 

they  shall  issue  to  the  applicant  a  master's  license  authoriz- 
ing him  to  discharge  the  duties  of  master  of  steam  yachts,^ 

citncr  for  coastwise  or  ocean  navigation. 
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31.  Any  person  navigating  a  pleasure  yacht  of  15  gross  (V) 

tons  and  under,  for  pleasure  only,  holding  a  master's  or  §  4405,  r.  s. 
pilot's  license,  is  fully  authorized  to  navigate  such  pleasure 
yacht  in  the  inland  waters  of  the  United  States  without 
being  required  to  report  to  the  various  boards  of  inspect- 

ors whose  district  they  may  be  passing  through. 
32.  Any  applicant  for  original  license  to  act  as  master  §§  4439,  4440, 

or  mate  of  steam  pilot  boats,  or  of  steamers  navigating  ̂ '  ̂• 
the  waters  of  the  whaling  grounds  in  the  Alaskan  seas,  or 
of  steamers  engaged  exclusively  in  the  business  of  v/hale 
fishing,  or  of  steamers  engaged  in  the  Atlantic,  Pacific,  or 
Gulf  coast  fisheries,  or  of  steam  or  sail  vessels  navigating 
between  ports  of  the  Hawaiian  Islands,  or  between  ports 
of  the  island  of  Porto  Rico,  must  have  had  at  least  three 

years'  experience  in  the  deck  department  of  such  steamers, 
which  fact  must  be  verified  by  documentary  evidence; 
and  such  applicant  shall  only  be  subjected  to  such  ex- 

amination as  shall  satisfy  the  inspectors  that  the  applicant 
is  capable  of  navigating  such  vessels:  It  is  provided,  That 

any  person  who  has  had  at  least  five  years'  experience  on 
sail  vessels  licensed  in  the  fisheries  of  the  United  States, 
two  years  of  which  have  been  as  master  or  mate  of  such 
sailing  vessels,  may  be  examined  for  license  as  master  or 
mate  of  steam  fishing  vessels  to  be  employed  exclusively 
in  the  Atlantic,  Pacific,  and  Gulf  coast  fisheries.  The 
license  issued  under  this  section  shall  state  in  the  body 

thereof  ''for  coastwise  only,"  Pacific  or  Atlantic  coast, 
as  the  case  may  be,  and  between  what  ports  on  either  of 
said  coasts. 

It  is  further  provided, Thsbt  said  master's  or  mate's  license 
may  be  indorsed  as  pilot  on  such  inland  waters  on  the 
above-named  coasts  as  the  local  inspectors  at  the  various 
ports  may  find  the  holder  qualified  to  act  on  as  pilot, 
after  examination  by  the  local  inspectors,  such  examina- 

tion to  be  in  writing  and  preserved  in  the  files  of  the  in- 
spectors' office. 

MASTERS  OF  PASSENGER  BARGES. 

33.  Any  person  applying  for  license  as  master  of  barges  §  4439,  r  s. 

carrying  passengers  for  hire  must  have  had  three  years' 
experience  in  the  deck  department  of  such  vessels,  and 
shall  be  subjected  to  such  examination  as  will  show  his 
ability  to  handle  the  class  of  vessels  for  which  he  desires 
a  license. 

CHIEF  MATE  OF  OCEAN  STEAMERS. 

34.  No  original  license  as  chief  mate  of  ocean  steamers  §      ̂ -  ̂• 
shall  be  issued  to  any  person  who  has  not  served  at  least 
three  years  in  the  deck  department  of  such  steam  vessels, 
one  year  of  such  service  to  have  been  as  second  mate  of 
such  vessels. 
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(V,  34)  Provided,  That  any  person  who  has  had  five  years'  ex- 
perience on  sail  vessels  of  300  gross  tons  and  over,  two 

years  of  which  have  been  in  the  capacity  of  licensed  chief 
mate  of  sail  vessels  of  700  gross  tons  and  over,  may  be 
licensed  as  chief  mate  of  ocean  steamers. 

It  is  further  ̂ provided,  That  any  person  holding  a  license 
as  chief  mate,  who  has  had  two  years'  service  in  the  capac- 

ity of  second  mate,  or  watch  officer  actually  in  charge  of 
a  bridge  watch  since  receiving  such  license  as  chief  mate, 
shall  be  entitled  to  examination  for  master's  license. 

SECOND  MATE  OF  OCEAN  STEAMERS. 

§  4440,  R.  s.  35.  No  original  license  for  second  mate  of  ocean  steam- 
ers shall  be  issued  to  any  person  hereafter  who  has  not 

had  three  years'  experience  on  such  steam  vessels,  two 
years  of  which  shall  have  been  as  watch  officer  or  quarter- 

master, or  two  of  the  three  years'  experience  required 
may  be  on  the  school-ship  St.  Marys  or  some  other  simi- 

lar vessel,  as  indicated  by  his  graduating  certificate,  or 

he  must  have  had  three  years'  experience  on  ocean  sail 
vessels  of  300  gross  tons  and  over,  one  year  of  which  shall 
have  been  as  second  mate  of  such  sail  vessels  of  700  gross 
tons  and  upward :  Provided,  That  any  person  holding  a 

second  mate's  license  who  has  had  two  years'  experience 
on  the  same  as  watch  officer  shall  be  entitled  to  an  ex- 

amination for  chief  mate's  license. 

THIRD  MATE  OF  OCEAN  STEAMERS. 

§4440,  R.s.  36.  No  person  shall  receive  an  original  license  as  third 

mate  of  ocean  steamers  who  has  not  had  three  years' 
experience  on  ocean  or  coastwise  steam  vessels  or  sail  ves- 

sels of  300  gross  tons  and  upward  as  cadet  or  able  seaman, 

or  two  of  the  three  years'  experience  required  may  be  on 
the  school-ship  St.  Marys,  or  some  other  similar  vessel,  as 
indicated  by  his  graduating  certificate :  Provided,  That  any 
person  holding  a  license  as  third  mate  who  has  had  two 

years'  experience  on  said  license  as  quartermaster  on  ves- 
sels of  2,500  gross  tons  and  over  shall  be  entitled  to 

examination  for  second  mate's  license. 
§4440, R.s.  37.  No  original  license  as  chief  mate  of  ocean  steamers, 

as  second  mate  of  ocean  steamers,  or  as  third  mate  of  ocean 
steamers  shall  be  issued  to  any  person  who  does  not  under- 

stand navigation  and  who  is  not  able  to  determine  a  ship's 
position  at  sea  by  observation  of  the  sun,  to  obtain  longi- 

tude by  chronometer,  and  to  determine  ship's  latitude 
by  altitude  of  either  the  sun,  moon,  or  stars;  said  exami- 

nation to  be  in  writing  and  to  bo  kept  on  file  in  the  office 
of  the  local  inspectors  issuing  the  license. 
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OCEAN   MATE   OF   OCEAN   AND   COASTWISE    STEAMERS    OF  (V) 
500  TONS  AND  UNDER. 

38.  Any  first-class  seaman  who  has  had  three  years'  §444o,  r.s. 
experience  on  the  deck  of  a  sail  vessel  and  one  year's  ex- 
Eerience  in  the  deck  department  of  a  steam  vessel  shall 
e  eligible  for  an  examination  for  license  as  second  mate  of 

ocean  and  coastwise  steamers  of  500  gross  tons  and  under. 

MATES  OF  COASTWISE  STEAMERS. 

39.  Any  person  who  has  been  licensed  as  second  mate  §4440,  r.s. 

of  ocean  steamers,  having  had  one  year's  experience  as 
such,  may  have  his  license  indorsed  to  act  as  chief  mate 
of  coastwise  steamers  without  further  examination. 

Any  person  holding  a  license  as  first-class  pilot  of  lake, 
bay,  or  sound  steamers  may  have  his  license  indorsed  to 
act  as  chief  mate  of  coastwise  steamers:  Provided,  That 

the  applicant  has  had  at  least  one  year's  experience  as 
mate,  quartermaster,  or  wheelsman  of  steam  vessels  upon 
the  waters  of  the  Atlantic  coast,  Pacific  coast,  or  the  Gulf 
of  Mexico,  which  experience  must  have  been  obtained 
within  three  years  preceding  his  application  for  such 
indorsement,  and  this  fact  must  be  verified  by  satisfac- 

tory documentary  evidence  to  be  filed  in  the  office  of  the 

local  inspectors;  and  the  applicant  shall  only  be  sub- 
jected to  such  examination  m  writing,  as  shall  satisfy 

the  local  inspectors  that  he  is  capable  of  navigating  the 
steamer.  Inspectors  shall  state  in  the  indorsement  on 
the  license  the  coastwise  waters  that  the  applicant  is 
qualified  to  act  upon  as  chief  mate.  Any  person  who 

nas  had  three  years'  experience  in  the  deck  department 
of  a  steam  vessel  shall  be  eligible  for  examination  for 
license  as  chief  mate  of  coastwise  steamers  upon  the 
waters  of  the  Atlantic  coast,  Pacific  coast,  and  the  Gulf 
of  Mexico. 

MATES  OF  INLAND  OR  RIVER  STEAMERS. 

40.  Whenever  any  person  presents  himself  for  exami-  §4440, r.s. nation  for  license  as  mate  of  inland  or  river  steamers  the 
local  inspectors  shall  examine  him  as  to  his  knowledge, 
experience,  and  skill  in  loading  cargo  and  in  handling 
and  stowage  of  freight,  his  knowledge  of  the  operation 
and  handling  of  fire  apparatus,  the  launching  and  han- 

dling of  lifeboats,  his  knowledge  of  life-preservers  and  the 
method  of  adjusting  them,  his  ability  to  manage  the  crew 
and  direct  and  advise  the  passengers  in  case  of  emer- 

gency, and  his  general  familiarity  with  his  duties  in  main- 
taining discipline  and  protecting  the  passengers,  and  if 

found  qualified  they  shall  grant  him  a  license  as  such, 
but  no  such  license  shall  be  granted  to  any  person  who 
has  not  had  at  least  two  years'  experience  m  the  deck 
department  of  a  steam  vessel. 
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(V)  FIRST-CLASS  PILOTS. 

§^442,  R.  s.  No  original  license  as  first-class  pilot  shall  be  issued 
to  any  person  hereafter  who  has  not  had  three  years' 
experience  in  the  deck  department  of  a  steam  vessel^ 
motor  vessel,  sail  vessel,  or  barge  consort:  Provided,  That 
on  the  Mississippi  and  tributary  rivers  one  year  of  such 
required  experience  must  have  been  in  the  pilot  house  as 
steersman. 

SECOND-CLASS  AND  SPECIAL  PILOTS. 

§  4442,  R.s.  42.  No  original  license  as  second-class  pilot  shall  be 
issued  to  any  person  who  has  not  had  three  years'  experi- 

ence in  the  deck  department  of  a  steam  vessel,  motor  ves- 
sel, sail  vessel,  or  barge  consort:  Provided,  That  on  the 

Mississippi  and  tributary  rivers  one  year  of  such  required 
experience  must  have  been  in  the  pilot  house  as  steers- 
man. 

§  4442, R.s.  43  Ti^e  navigation  of  every  steamer  above  100  gross 
tons  shall  be  under  the  control  of  a  first-class  pilot,  and 
eveiy  such  pilot  shall  be  limited  in  his  license  to  the  par- 

ticular service  for  which  he  is  adapted.  Special  pilots 
may  also  be  licensed  for  steamers  of  10  gross  tons  and 
under,  locally  employed. 

§  4442,  R.  s.  44.  A  first-class  or  second-class  pilot  may  be  allowed  to 
take  charge  of  a  steamer  not  exceeding  100  gross  tons.  A 
second-class  pilot  may  be  authorized  l3y  the  indorsement 
of  the  local  inspectors  granting  the  license  to  act  in  charge 
of  a  watch  on  any  steamer. 

§  4426,  R.  s.  45.  All  passenger  and  ferry  steamers  shall,  in  addition 
to  the  regular  pilot  on  watch,  have  one  of  the  crew  also  on 
watch,  in  or  near  the  pilot  house ;  and  this  rule  applies  to 
all  steamers  navigating  in  the  nighttime. 

§  4442,  R.s.  46.  No  original  license  for  pilot  of  any  route  shall  be 
issued  to  any  person,  except  for  special  license  for  steam- 

ers of  10  gross  tons  and  under,  who  has  not  served  at  least 
three  years  in  the  deck  department  of  a  steamer,  motor 
vessel,  sail  vessel,  or  barge  consort,  one  year  of  which 
experience  must  have  been  obtained  within  the  three  years 
next  preceding  the  date  of  application  for  license,  which 
fact  the  inspectors  may  require,  when  practicable,  to  be 
verified  by  the  certificate,  in  writing,  of  the  licensed  mas- 

ter or  pilot  under  whom  the  applicant  has  sei-ved,  such 
certificate  to  be  filed  with  the  application  of  the  can- didate. 

§§  4405,  4442,  47.  Pilots  of  stcam  vessels,  while  in  the  discharge  of 

■  ̂ '  their  duties,  must  be  governed  by  the  rules  of  the  Board 
of  Supervising  Inspectors,  made  for  their  guidance,  and 
not  by  any  instructions  emanating  from  any  inspector  or 
other  person. 

§  4405,  U.S.  48.  Whenever  any  pilot  applies  to  a  board  of  local 

inspectors  for  an  extension  or  nis  pilot's  route,  he  shall make  written  application,  by  letter,  stating  the  extension 
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desired,  and  he  shall  be  examined,  in  writing,  on  the  aids     (V,  48) 
to  navigation  on  said  extension,  and,  if  found  qualified, 
shall  receive  such  extension. 

49.  No  original  license  as  master,  mate,  or  pilot  of  any  ̂ §§  ̂439,  4440, 
vessel  propelled  in  whole  or  in  part  by  steam,  gas,  fluid, 
naphtha,  alco-vapor,  electric,  or  other  like  motors,  or 
master  or  mate  of  sail  vessels,  shall  be  granted  except  on 
the  official  certificate  of  a  surgeon  of  the  Public  Health 
and  Marine-Hospital  Service  that  the  applicant  is  free 
from  the  defect  known  as  color  blindness.  No  renewal 
of  license  shall  be  granted  to  any  officer  of  the  classes 
named  who  has  not  been  previously  examined  and  passed 
for  color  blindness. 

Any  person  requiring  examiration  for  color  blindness 
who  is  living  at  a  distance  of  100  miles  or  more  from 
a  surgeon  of  the  Public  Health  and  Marine-Hospital 
Service  may  be  examined  for  color  blindness  by  any  rep- 

utable physician;  and  the  physician  shall  furnish  a  dupli- 
cate report  of  the  examination  made  upon  the  regulation 

blanks,  one  copy  of  which  shall  be  furnished  the  applicant 
and  the  other  sent  to  the  local  inspectors  of  steam  vessels 
to  whom  the  applicant  shall  apply  for  such  original  or 
renewal  of  license. 

50.  It  shall  be  the  duty  of  the  officer  in  charge  of  every  §  4405,  K.a ; 
steamer  carrying  passengers  to  cause  to  be  prepared  a 
station  bill  for  his  own  department,  and  one  also  for  the 

engineer's  department,  in  which  shall  be  assigned  a  post 
or  station  of  duty  for  every  person  employed  on  board 
such  steamer  in  case  of  fire  or  other  disaster;  which  sta- 

tion bills  shall  be  placed  in  the  most  conspicuous  places  on 
board  for  the  observation  of  the  crew.  And  it  shall  be 
the  duty  of  such  master,  or  of  the  mate  or  officer  next  in 
command,  once  at  least  in  each  week,  to  call  all  hands  to 
quarters  and  exercise  them  in  the  discipline,  and  in  the 
unlashing  and  swinging  out  of  the  lifeboats,  weather  per- 

mitting, and  in  the  use  of  the  fire  pumps  and  all  other 
apparatus  for  the  safety  of  life  on  board  of  such  vessel, 
with  especial  regard  for  the  drill  of  the  crew  in  the  method 

of  adjusting  life-preservers  and  educating  passengers  and 
others  in  this  procedure  and  to  see  that  all  the  equipments 
required  by  law  are  in  complete  working  order  for  imme- 

diate use;  and  the  fact  of  the  exercise  of  the  crew,  as 

herein  contemplated,  shall  be  entered  upon  the  steamer's 
log  book,  stating  the  day  of  the  month  and  hour  when  so 
exercised;  and  it  shall  be  the  duty  of  the  inspectors  to 
require  the  officers  and  crew  of  all  such  vessels  to  per- 

form the  aforesaid  drills  and  discipline  in  the  presence  of 
the  said  inspectors  at  intervals  sufficiently  frequent  to 
assure  the  said  inspectors  by  actual  observation  that  the 
foregoing  requirements  of  this  section  are  complied  with; 
the  master  shall  also  report  monthly  to  the  local  inspect- 

ors the  day  and  date  or  such  exercise  and  drill,  the  con- 
dition of  the  vessel  and  her  equipment,  and  also  the 

number  of  passengers  carried,  and  any  neglect  or  omission 
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(V,  50)  on  the  part  of  the  officer  in  command  of  such  steamer  to 
strictly  enforce  this  rule  shall  be  deemed  cause  for  the 
suspension  or  revocation  of  the  license  of  such  officer. 

The  general  fire-alarm  signal  shall  be  a  continuous 

rapid  ringing  of  the  ship's  bell  for  a  period  of  not  less 
than  20  seconds,  and  this  signal  shall  not  be  used  for  any 
other  purpose  whatsoever. 

Three  copies  of  this  section  shall  be  furnished  every 
steamer  carrying  passengers,  to  be  framed  under  glass 
and  posted  in  conspicuous  places  about  the  vessel. 

§  4440,  R.s.  51.  It  shall  be  the  duty  of  the  mate  of  every  inland  or 
river  steamer  carrying  passengers  to  assign  to  deck  or 
steerage  passengers  the  space  they  may  occupy  on  board 
during  the  voyage,  and  to  supervise  the  stowage  of  freight 
or  cargo,  and  see  that  the  space  set  apart  for  passengers  is 
not  encroached  upon.  He  shall  also  carefully  examine  all 
packages  of  freight  delivered  on  board  for  shipment,  with 
a  view  to  detect  and  prevent  any  combustible  or  other 
dangerous  articles  prohibited  by  law  being  dehvered  on 
board.  Three  copies  of  this  section  shall  be  furnished 
every  steamer  to  which  this  section  applies,  to  be  framed 
imder  glass  and  posted  in  conspicuous  places  about  the 
steamer,  one  of  which  shall  be  on  the  main  deck. 

R-ULE  VI. — Inspection  of  Steamers. 
Section. 

Annual  inspection  to  be  made  only  on  written  application   1 
Certificates  of  inspection  to  be  issued  for  a  period  of  not  less  than 

one  year   7 
Certificates  of  inspection  and  license,  how  signed   6 
Duty  of  owners  to  notify  inspectors  when  on  dry  dock   5 
Hulls,  inspection  of   4 
Inspection  may  be  made  within  sixty  days  of  expiration  of  current 
certificate   7 

Permit  to  proceed  to  other  ports  for  repairs,  how  issued   7 
Steamers,  inspectors  may  lawfully  inspect   3 

§4417, R.S.  1.  The  annual  inspection  of  any  vessel  subject  to  the 
provisions  of  Title  LII,  Revised  Statutes  of  the  United 
States,  must  be  made  only  on  written  application,  pre- 

sented to  the  United  States  local  inspectors  by  the  owner, 
master,  or  authorized  agent  of  the  vessel  to  be  inspected. 
Such  application  must  state  upon  its  face  that  previous 
application  for  inspection  has  not  been  made  to  any  other 
board  of  local  inspectors  or  supervising  inspector. 

§  4400,  R.  s.  2.  Steam  vessels  employed  by  the  Government,  unless 
the  titles  of  the  same  are  actually  vested  in  the  United 
States,  are  not  exempt  from  inspection. 

§  4417,  R.  s.  3  Inspectors  may  lawfully  inspect  within  their  respec- 
tive districts,  upon  proper  application,  any  vessel  run- 
ning upon  the  waters  of  their  district  the  certificate  of 

which  IS  about  to  expire. 
§  4417,  R.  8.  4.  In  the  inspection  of  the  hulls  of  vessels,  if  the  in- 

spector shall  not  have  satisfactory  evidence  otherwise  of 
the  soundness  of  tlie  timber,  he  shall  not  give  a  certificate 
imtil  the  hull  of  the  vessel  shall  be  bored  to  his  satisfaction. 
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5.  Whenever  any  vessel  is  placed  upon  the  dock  for  re-  (VI) 
pairs  it  shall  be  the  duty  of  the  master^  owner,  or  agent  §  4417,  r.  s. 
to  report  the  same  to  the  board  of  local  mspectors  of  that 
district,  so  that  a  thorough  inspection  may  by  them  be 
made  to  determine  what  is  necessary  to  make  such  vessel 
seaworthy  if  the  condition  or  age  of  the  vessel,  in  the 
judgment  of  the  inspectors,  renders  such  examination 
necessary. 

6.  Certificates  of  inspection  signed  by  one  local  in-  §442i,r.s. 
spector  only  shall  not  be  valid,  nor  shall  the  name  of  a 
regular  inspector  be  substituted  by  that  of  any  other 
person  upon  any  such  certificate.    This  rule  also  applies 
to  licenses. 

7.  Certificates  of  inspection  for  any  period  less  than  one  §  4421,  r.  s. 
year  shall  not  be  issued,  but  nothing  herein  shall  be  con- 

strued as  preventing  the  revocation  or  suspension  of  cer- 
tificates of  inspection,  in  case  the  same  be  allowed  by  law, 

or  from  preventing  local  inspectors  from  inspecting  ves- 
sels for  renewal  of  certificate,  upon  due  application  in 

writing,  at  any  time  not  exceeding  sixty  days  of  expira- 
tion of  current  certificate  of  inspection,  providing  the 

same  can  be  done  without  greater  expense  than  womd  be 
incurred  if  taking  place  when  inspection  is  regularly  due, 
and  that  such  inspection  shall  not  interfere  with  other  in- 

spections regularly  falling  due  at  the  same  time.  This 
rule,  however,  is  not  to  be  construed  as  preventing  the 
inspection  of  any  vessel  at  an  earher  period  than  sixty 

days  anterior  to  the  expiration  of  the  vessel's  certificate, 
when  such  vessel  has  been  practically  rebuilt,  or  when  nec- 

essary ' '  for  the  purpose  of  concentrating  the  work  of  the 
inspectors  withm  certain  given  periods"  ODepartment 
decision  7703,  Aug.  17, 1886,  p.  216,  Manual,  edition  1890) 
for  the  purpose  of  saving  traveling  expenses. 

Local  inspectors  issuing  a  permit  to  any  vessel  to  pro- 
ceed to  other  ports  for  repairs  must  state  upon  the  face 

of  the  same  the  conditions  upon  which  it  is  granted  and 
whether  the  vessel  is  to  be  allowed  to  carry  freight  or 
passengers,  the  quantity  and  number:  Provided,  however j 
That  no  vessel  whose  certificate  has  expired  will  be  per- 

mitted to  carry  passengers  or  freight  while  en  route  to 
another  port  for  repairs. 
When,  under  section  4456,  Revised  Statutes  of  the 

United  States,  vessels  obtain  a  permit  from  the  local  in- 
spectors of  a  district  to  go  from  their  district  to  another 

to  make  repairs,*  said  local  inspectors  shall  notify  the 
supervising  inspector  of  their  district,  stating  the  repairs 
to  be  made  on  said  vessels.  The  supervising  inspector 
shall  notify  the  supervising  inspector  of  the  district  where 
such  repairs  are  to  be  made,  furnishing  him  a  copy  of  the 
report  of  the  inspectors  indicating  the  repairs  ordered  on 
said  vessels. 
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KuLE  VII. — Ferryboats. 
Section. 

Barges  in  tow,  life-saving  equipments  required  when  carrying  pas- 
sengers  5 

Bulkheads  required  on  ferryboats   2 
Cars  on  barges,  doors  and  vestibules  required  to  be  open  when 

transferring  railroad  passengers   5 
Ferry  steamers  transferring  cars  with  passengers,  how  equipped ...  5 
Ferryboats,  what  constitute   1 
Ferryboats  to  be  confined  to  routes  specified  in  certificate   1 
Ferryboats  may  go  beyond  specified  route,  how   1 
Ferryboats,  bulkheads  required  on   2 
Lifeboats  required  on  ferryboats   3 
Life-preservers  or  floats  required  on  ferryboats   4 

§4426,R.  s.  1.  Steam  vessels  employed  as  a  means  of  crossing  any 
river,  or  other  similar  water,  in  continuation  of  any  estab- 

lished highway,  shall  be  considered  ferryboats  mider  the 
law,  and  the  navigation  of  such  vessels  must  be  confined 
to  the  ferry  routes  specified  in  the  inspection  certificate 
issued ;  but  such  vessels  may  be  permitted,  under  excur- 

sion permits,  to  go  beyond  their  authorized  routes  with 
passengers  only,  or  without  such  permit,  to  lighten  or 
relieve  vessels  in  distress. 

§  4426,  R.s.  2.  All  ferryboats  of  more  than  75  gross  tons  carrying 
passengers  for  hire,  whose  construction  is  commenced 
after  December  31,  1908,  shall  be  supplied  with  a  suffi- 

cient number  of  water-tight  bulkheads  to  float  the  vessel 
if  the  largest  compartment  is  filled  with  water. 

3.  All  ferryboats  of  50  gross  tons  or  over  shall  be 
equipped  with  such  hfeboats,  life  rafts,  outside  ladders, 
and  other  means  of  escape,  in  case  of  disaster,  as,  in  the 
opinion  of  the  inspectors,  shall  meet  the  requirements  of 
each  particular  case.  But  in  no  case  shall  the  cubic  feet 
of  boat  capacity  be  less  than  that  provided  in  the  follow- 

ing table: Cubic  feet. 
Ferryboats  of  50  and  not  over  300  gross  tons   120 
Ferryboats  over  300  and  not  over  600  gross  tons   240 
Ferryboats  over  600  gross  tons   360 

Provided,  That  on  ferryboats  of  more  than  300  gross 
tons,  one-half  the  boat  capacity  required  may  be  siibsti- 
tuted  by  its  equivalent  in  approved  hfe  rafts  „ 

Ferryboats  of  less  than  50  gross  tons  shall  be  equipped 
with  boats  or  rafts  as  in  the  opinion  of  the  inspectors  may 
be  necessary  in  case  of  disaster  to  secure  the  safety  of  all 
persons  on  board. 

§  4420,  R.  s.  4.  All  ferryboats  shall  be  equipped  with  a  life-preserver 
(or  float  where  the  same  is  allowed  by  law)  for  every  7 

S({iiare  feet  of  passenger  deck  surface  on  single-deck 
ferryboats  and  for  every  12  square  feet  of  such  deck  sur- 

face on  ferryboats  having  more  than  one  passenger  deck, 
and  such  life-preservers  or  floats  shall  be  distributed  in 
the  most  accessible  places,  whore  they  can  be  reached  at 
all  tnnes,  and  it  shall  be  the  duty  of  the  local  inspectors 

to  SCO  that  all  the  life-preservers  or  floats  are  marked  with 
the  name  of  the  vessel  having  the  same  on  board. 
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All  ferryboats  shall  be  provided  with  the  same  fire  ap-  (VII,  4) 
paratus  required  on  passenger  steamers  of  equal  tonnage. 

5.  All  barges  in  tow  of  steamers  used  for  transferring  §  4492,  r.  s. 
persons  on  any  lake,  bay,  sound,  or  river  shall  be  provided 
with  the  same  Hfe-saving  appHances  as  required  for  pas- 

senger steamers. 
All  towed  barges  used  for  transferring  railroad  passen- 

ger cars  on  any  lake,  bay,  sound,  or  river,  with  passengers 
m  cars,  shall  be  required  to  have  the  same  Hfe  -saving 
appKances  as  required  by  section  17  of  Rule  III. 

All  car  ferry  steamers  engaged  in  transferring  passenger 
cars,  with  passengers  in  cars,  shall  be  equipped  as  ferry- 

boats, excepting  that  the  number  of  life-preservers  re- 
quired shall  equal  the  number  of  persons  carried:  Pro- 

vided, That  where  wooden  Hfe  floats  are  allowed  by  law 
they  may  be  used  instead  of  life-preservers. 

It  shall  be  the  duty  of  the  master  of  any  such  barge  or 
steamer  to  see  that  all  of  the  doors  of  the  cars  are  unlocked 
and  vestibules  of  the  cars  are  open  while  the  same  are  on 
the  barge  or  steamer  to  allow  the  persons  so  carried  free 
egress  at  ail  times. 

Rule  VIII.— Excursion  Steamers  and  Barges. 
Section. 

Barges,  excursion,  life-saving  equipments  required  on   4 
Certificates  of  inspection  must  be  exposed  on  certain  sail  vessels 

and  barges   4 
Lifeboats,  when  required   3 
Officers  required   5 
Passenger  steamers  making  excursions,  additional  equipments  re- 
quired on   2 

Permits,  excursion,  how  issued   1 

1 .  If  the  master,  agent,  or  owner  of  any  passenger  or  §  4466,  r.  s. 
ferry  steamer  desires  a  permit  to  engage  in  excursions,  the 
inspectors,  upon  the  Written  apphcation  of  such  master, 
agent,  or  owner,  which  apphcation  must  be  accompanied 
by  an  affidavit  that  the  proper  equipment  is  on  board, 
may  issue  the  same,  stating  the  number  of  extra  passen- 

gers the  boat  may  carry  with  safety,  the  route  she  may 
run,  and  the  kind  and  extra  number  of  life-saving  appli- 

ances with  which  she  is  provided.  The  permit,  when  - 
used,  must  be  framed  under  glass  and  exposed  to  the  view 

of  the-  passengers,  in  connection  with  the  certificate  of' 
inspection. 

2.  Passenger  steamers  making  excursions  on  the  North-  §  4466,  r.  s. 
ern  and  Northwestern  lakes,  bays,  or  rivers,  or  on  waters 
of  the  Atlantic  and  Pacific  coasts  and  rivers  flowing  into 
the  same,  and  rivers  whose  waters  flow  into  the  Gulf  of 
Mexico,  shall  have,  in  addition  to  their  regular  life-saving 
efjuipments,  a  life-preserver  (or  float  where  the  same  is 
allowed  by  law),  made  in  accordance  with  the  rules  of  the 
Board,  or  their  equivalent  in  other  approved  life-saving 
apphances,  for  each  additional  passenger  allowed. 

62444—08  8 
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(VIII)        3.  Steamers  making  excursions  under  a  permit  must 
§  4466,  R.  s.    have  at  least  one  Lifeboat  or  life  raft,  in  addition  to  the 

equipment  required  by  the  tables,  so  carried  as  to  best 
secure  the  safety  of  those  on  board  in  case  of  disaster. 

All  barges  carrying  excursions  under  permit  and  in  tow 
shall  be  required  to  carry  a  master,  and  shall  also  carry 
not  less  than  two  competent  men  in  deck  crew  for  each  500 
persons  or  fraction  thereof  carried  on  the  barge. 

§  4492,  R.s.  4.  Every  barge  carrying  passengers  in  tow  and  engaged 
in  excursions  shall  be  supplied  with  one  life-preserver  or 
one  float  for  each  passenger  carried,  and  must  have  ten 
buckets,  three  axes,  and  two  yawl  boats  of  not  less  than 
100  cubic  feet  capacity  each,  one  of  which  boats  must  be 
manned  and  towed  in  such  manner  as  to  best  afford 
prompt  rehef  and  assistance  in  case  of  accident  or  disaster. 

Steamers  or  barges  carrying  passengers  on  excursions 
must  have  their  extra  life-saving  appliances  and  equip- 

ments plainly  marked  with  the  vessel's  name,  and  must 
have  the  hfe-preservers  and  floats  so  distributed  before 
leaving  the  wharf  or  dock  as  to  be  at  all  times  within  easy 
reach  of  the  persons  carried. 

It  shall  be  the  duty  of  the  master  of  each  sail  vessel  or 
towed  barge  of  over  100  tons  carrying  passengers  for  hire 

to  expose  under  glass  two  copies  of  the  certificate  of  in- 
spection in  conspicuous  places  in  the  vessel  where  they 

will  be  most  likely  to  be  observed  by  passengers  and 
others. 

§  4426,  R.  s.  5.  When  any  ferryboat  leaves  her  ferry  route  to  engage 
in  excursions  she  shall  be  required  to  carry  the  same  offi- 

cers, crew,  and  equipment  as  required  by  other  excursion 
steamers. 

Rule  IX. — Duties  of  Inspectors. 
Section. 

Boilers  inspected,  number  of,  to  be  reported  annually  to  supervis- 
ing inspectors   4 

Boiler  coverings,  removal  of,  at  annual  inspectiqns   6 

Boilers,  shells  of,  to  be  examined  by  local  inspectors...'.-   6 Boilers,  interior  of,  to  be  examined  by  boiler  inspector   7 
Casualties,  local  board  to  report,  to  supervising  inspectors   11 
Certificate  of  inspection,  number  of  officers  and  crew  shall  be  stated 
thereon   6 

Excess  of  steam,  inspectors  to  prosecute  for  carrying   14 
Fire  apparatus  to  be  tested  by  hull  and  boiler  inspectors  jointly. .  10 
Hydrostatic  pressure  to  be  taken  by  hull  and  boiler  inspectors. . .  10 
Local  inspectors  to  examine  the  shells  of  boilers   6 
Local  inspectors  of  hulls  and  boilers  to  take  indication  of  hydro- 

static pressure   10 
Lock-up  safety  valves,  when  to  be  placed  on  boilers   14 
Notifications,  how  sent  to  local  inspectors  of  adjoining  districts. . .  3 
Oflicial  records,  when  they  may  be  examined   15 
Reports,  annual,  of  the  supervising  inspec^tors,  how  and  to  whom 
made   1 

Ilf^ports  of  supervising  and  local  inspectors,  how  and  when  made 
pul)lic   2 

R(;pf)rtH,  quarterly,  of  local  inspectors,  when,  how,  and  to  whom 
made   12 

li(i])()r\,»,  jilphabotical  list  of  steamers  inspected,  officers  licensed, 
and  when  nuido   13 
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Section. 
Sounding  apparatus  and  hand  line,  deep  sea,  required  on  certain  (IX) ocean  steamers   10 
Testimony,  when  it  may  be  obtained  through  the  supervising  in- 
sj)ectors   5 

Whistles,  steam,  location  of   9 

1.  Each  supervising  inspector,  in  his  annual  report  to  §44io,  r.  s. 
the  Board  of  Supervising  Inspectors,  is  reqfuired  to  report 
the  number  of  steamers  inspected  in  his  district,  classified 
and  alphabetically  arranged,  stating  when  built,  where 
built,  amount  of  tonnage,  the  number  of  masters,  mates, 
pilots,  and  engineers  hcensed,  with  their  grade,  number  of 
issue,  number  of  licenses ;  these  lists  to  be  made  on  blanks 
to  be  furnished  by  the  Department.  He  is  also  required 
to  report  all  casualties,  such  report  to  be  made  so  as  to 
accord  in  form  with  the  tabular  statement  published  in 
the  nineteenth  annual  report;  also  any  occurrence  and 
matters  which,  in  his  opinion,  will  add  value  to  the  service 
and  interest  to  the  report. 

Each  supervising  inspector  shall  report  to  the  Super- 
vising Inspector-General,  as  soon  as  practicable  after  the 

end  of  each  fiscal  year,  the  number  of  passengers  carried 
on  passenger  and  ferry  steamers  during  the  fiscal  year. 

2.  No  supervising  inspector  shall  make  his  annual  re-  §4410,  r.s. 
port  public  until  after  the  same  has  been  presented  to  the 
Board  of  Supervising  Inspectors,  as  required  by  section 
4410,  Revised  Statutes;  and,  further,  no  local  board,  or 
the  clerk  thereof,  shall  make  public  any  report  without 
the  consent  of  their  supervising  inspector  or  that  of  the 
Supervising  Inspector-General. 

3.  It  shall  be  the  duty  of  the  supervising  inspectors  to  §  4411,  r.  s. 
inform  their  respective  local  boards,  in  writing,  of  their 
decisions  in  cases  of  appeal.    Supervising  inspectors 
granting  license  to  a  vessel  engaged  in  towing  to  carry 
persons  in  addition  to  its  crew,  under  the  act  approved 
July  9,  1886,  shall  notify  the  local  inspectors  in  whose 
jurisdiction  the  steamer  receiving  the  permit  is  engaged, 
and  the  local  inspectors  shall  keep  a  record  of  the  same. 

It  shall  be  the  duty  of  local  inspectors  to  notify  the 
local  inspectors  of  adjoining  districts,  through  the  super- 

vising inspector,  of  all  revocations  or  suspensions  of 
licenses,  and  also  of  the  names  of  all  persons  from  whom 
licenses  have  been  withheld,  the  names  of  all  steam  vessels 
neglecting  or  refusing  to  make  repairs  when  ordered,  and 
the  names  of  all  that  have  been  refused  certificates,  with 
the  reasons  therefor;  and  once  in  each  year  local  inspect- 

ors shall  be  supplied  with  a  list  of  all  licensed  officers, 
which  shall  be  printed  in  the  annual  report  of  the  super- 

vising inspectors. 
4.  It  shall  be  the  duty  of  local  inspectors  to  report  cor-  §  4410,  r.  s. 

rectly  at  the  end  of  the  year,  to  the  supervising  inspectors, 
the  number  of  boilers  inspected  in  each  of  their  local 
districts. 
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(IX)  5.  Whenever  any  inspector  shall  find  it  necessary,  in 
§  4405,  R.  s.  conducting  liis  investigations  or  in  the  performance  of  any 

of  his  duties,  to  obtain  testimony  from  the  inspectors  of 
other  districts,  he  shall  request  the  same  through  the 
supervising  inspector. 

§4405,  R.  s.  g  Local  inspectors,  at  their  annual  inspections  of  steam 
boilers,  shall  remove  from  the  surface  of  such  boilers 
as  are  covered  so  much  of  said  covering  as  may  be  neces- 

sary to  enable  them  to  examine  parts  of  the  boilers  which 
can  not  be  properly  examined  from  the  inside,  and  shall 
examine  in  a  thorough  and  careful  manner,  when  practica- 

ble, either  externally  or  internally,  all  parts  of  the  shell 
of  every  boiler;  and  the  masters,  engineers,  and  owners 
of  every  steam  vessel  shall  afford  every  facility  necessary 
to  carry  out  in  the  most  effective  and  efficient  manner  the 
provisions  of  this  section,  and  in  no  case  shall  an  interme- 

diate inspection  be  deemed  any  part  of  the  regular  annual 
inspection. 

The  local  inspectors  shall,  when  issuing  a  certificate  of 
inspection,  specify  therein  or  thereon  the  number,  class, 
or  kind  of  licensed  officers  and  crew  required  to  navigate 
the  vessel  with  safety  at  all  times,  but  should  the  master 
or  owner  desire  to  operate  the  vessel  not  more  than 
thirteen  hours  out  of  the  twenty-four  in  any  one  day,  the 
local  inspectors  shall  endorse  on  the  certificate  of  inspec- 

tion the  number  and  class  or  kind  of  licensed  officers  and 

crew  that  are  necessary  for  such  reduced  period  of  navi- 

gation. 
§§  4405,  4417,  7.  It  shall  bc  the  duty  of  local  inspectors  of  boilers  to 
H8,  R.  s.  thoroughly  examine  the  interior  of  all  boilers  when  it  is 

practicable  to  do  so,  to  see  that  the  braces  are  in  place  and 
of  proper  size,  and  to  determine  whether  the  boilers  are 
in  good  condition,  before  granting  a  certificate  of  inspec- 

tion, such  examinations  to  be  made  after  the  hydrostatic 
pressure  has  been  applied. 

§  4405,  R.  s.  8.  It  shall  also  be  the  duty  of  the  inspectors  to  compel 
all  floating  structures,  such  as  steam  elevators  (propelled 
by  their  own  motive  power),  to  have  their  whistles  located 
on  the  front  side  of  such  superstructures  having  an  eleva- 

tion higher  than  the  pilot  house  of  the  vessels. 
9.  All  steam  whistles  shall  be  placed  not  less  than  6 

feet  above  the  top  of  the  pilot  house  of  steam  vessels 
where  the  height  of  the  smokestack  will  admit  the  attach- 

ment of  same  below  its  top,  when  not  hinged  for  passing 
under  bridges,  except  upon  steamers  navigating  the  Red 
River  of  the  North,  and  rivers  whose  waters  flow  into  the 
Gulf  of  Mexico,  and  steamers  of  less  than  100  gross  tons, 
whose  steam  whistles  shall  be  placed  not  less  than  2  feet 
above  the  tops  of  their  pilot  houses,  and  all  double-end 
ferry  steamers,  and  steamers  similarly  constructed,  shall 
have  a  steam  whistle  both  fore  and  aft  of  the  smoke  pipe, 
so  that  the  steam,  when  whistle  is  blown,  can  be  seen  from 
eitlier  end  of  steamer;  and  it  shall  be  (he  duty  of  inspectors 
to  enforce  this  rule  at  the  annual  inspection. 
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10.  It  shall  be  the  duty  of  both  the  hull  and  boiler  (IX) 
inspectors  to  be  present  when  the  boiler  is  being  tested  by  §§  4405,  4417^ 
hydrostatic  pressure,  and  the  hull  inspector,  as  well  as  the  ̂ ^^S'  ̂ - 
boiler  inspector,  shall  observe  and  note  the  indication 
upon  the  gauge. 

It  shall  also  be  the  duty  of  both  the  hull  and  boiler  in- 
spectors to  examine  all  pumps,  hose,  and  other  fire  appa- 

ratus and  to  see  the  hose  is  subjected  to  a  pressure  of 
100  pounds  to  the  square  inch  and  that  the  hose  couplings 
are  securely  fastened  in  accordance  with  these  rules. 

It  shall  be  the  duty  of  all  local  inspectors  to  require  all 
ocean  steamers  of  500  gross  tons  and  upward  to  be 
equipped  with  an  efficient  deep-sea  sounding  apparatus, 
in  addition  to  the  ordinary  deep-sea  hand  lead. 

1 1 .  Local  boards  shall  report  forthwith  to  their  super-  §  4405,  r.  s. 
vising  inspectors  in  detail  all  accidents  of  a  serious  charac- 

ter— such  as  collisions,  founderings,  sinkings,  fires — and 
all  other  casualties  of  interest  to  or  affecting  the  steam- 
bo  a+  service  in  their  respective  districts. 

12.  Local  boards  shall  report  quarterly  to  their  super-  §4411,  e.s. 
vising  inspectors  all  cases  of  revocation,  suspension,  and 
refusal  of  licenses  to  masters,  mates,  pilots,  and  engineers, 
with  the  reasons  therefor;  all  examinations  into  alleged 
violations  of  the  steamboat  law,  with  their  decisions  there- 

on; steamers  inspected,  with  their  class  and  tonnage; 
steamers  refused  inspection,  their  class  and  tonnage,  and 
the  reasons  for  such  refusal ;  steamers  gone  out  of  service, 
with  their  class  and  tonnage;  the  number  of  masters, 
mates,  pilots,  and  engineers  licensed;  grade  of  licenses 
issued  during  the  quarters  ending  March  31,  June  30, 
September  30,  and  December  31  of  each  year. 

The  quarterly  reports  shall  be  made  on  or  immediately 
after  the  5th  day  of  January,  April,  July,  and  October  in 
each  year. 

13.  Inspectors  shall,  on  or  before  the  5th  day  of  Janu-  §4411,  r.  s. 
ary  in  each  year,  make  alphabetical  list,  arranged  accord- 

ing to  class  and  grade,  of  names  of  vessels  inspected  dur- 
ing the  year  previous,  with  their  tonnage,  when  and 

where  built,  the  name  and  grade  of  masters,  mates,  pilots, 
and  engineers  licensed,  together  with  all  the  events  affect- 

ing the  Steamboat-Inspection  Service  and  occurring  in 
their  districts,  and  said  facts  shall  be  reported  in  a  tabular 
form  and  according  to  blanks  to  be  furnished  by  the 
Department  of  Commerce  and  Labor. 

14.  When  it  is  known  or  comes  to  the  knowledge  of  the  §§  4418,  4437, 

local  inspectors  that  any  steam  vessel  is  or  has  been  carry-  ̂* 
ing  an  excess  of  steam  beyond  that  which  is  allowed  by 
her  certificate  of  inspection,  the  local  inspectors  in  whose 
district  said  steamer  is  being  navigated,  in  addition  to  re- 

porting the  fact  to  the  United  States  district  attorney  for 
prosecution  under  section  4437,  Revised  Statutes  of  the 
IJnited  States,  shall  require  the  owner  or  owners  of  said 
steamer  to  place  on  the  boiler  of  said  steamer  a  lockup 
safety  valve  that  will  prevent  the  carrying  of  an  excess 
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(IX,  14)    of  steam  and  shall  be  under  the  control  of  said  local  m- 
spectors. 

On  the  placing  of  a  lockup  safety  valve  upon  any  boiler, 
it  shall  be  the  duty  of  the  engineer  in  charge  of  same  to 
blow  or  cause  the  said  valve  to  blow  off  steam  at  least 
once  in  each  watch  of  six  hours  or  less,  to  determine 
whether  the  valve  is  in  working  order,  and  it  shall  be  the 
duty  of  the  master  of  such  vessel  to  see  that  this  rule  is 
observed,  and  it  shall  be  the  duty  of  the  master  and  engi- 

neer to  report  to  the  local  inspectors  any  failure  of  such 
valve  to  operate. 

In  case  no  such  report  is  made,  and  a  safet}^  valve  is 
found  that  has  been  tampered  with  or  out  of  order,  the 
license  of  the  engineer  having  such  boiler  in  charge  and 
the  license  of  the  master  of  such  vessel  shall  be  suspended 
or  revoked. 

It  shall  be  the  duty  of  the  local  inspectors  to  send  a  copy 
of  this  rule  to  every  steamer  in  their  district  when  said 
copies  are  furnished  by  the  Department. 

§  4405,  R.s.  15.  All  official  records  and  official  documents  on  file 
in  the  office  of  any  supervising  inspector  or  board  of 
local  inspectors,  after  official  action  thereon  has  been 
concluded,  may  be  open  to  public  inspection  and  exami- 

nation: Provided,  Thsbt  such  inspection  or  examination 
be  made  in  the  office  to  which  such  official  records  and 
documents  belong. 

Rule  X. — Miscellaneous. 
Section. 

Code  of  signals  between  pilot  and  engineer  on  certain  waters   9 
Cable  for  communication  required  on  certain  steamers   1 
Draft  of  water  on  seagoing  vessels  to  be  limited   3 
Fog  bell  required   11 
Inflammable  articles,  certain,  prohibited  as  stores  on  passenger  and 

pleasure  steamers   4 
Motor  vessels  to  be  provided  with  whistle  blown  by  compressed 

air  or  other  power   2 
Oil  below  a  certain  fire  test  not  allowed  as  stores  on  passenger 
vessels  .--   4 

Refined  petroleum  may  be  carried  under  certain  restrictions   5 
Refined  petroleum,  how  to  put  up  for  shipment   6 
Speaking  tube,  when  required   1 
Signals  between  pilot  and  engineer  on  certain  waters   0 
Searchlight  flashing  of,  into  pilot  house  of  passing  vessels  for- bidden  10 
Telegraph,  so-called,  may  be  used  between  pilot  house  and  engine 
room   1 

Telephone  required  between  pilot  house  and  engine  room  on  cer- tain steamers   1 
Whistles  blown  by  compressed  air  or  other  power  to  be  used  by 
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Wliistles,  steam,  unnecessary  sounding  of,  prohibited   12 
Watchmen  and  lookout  for  o(;ean  steamers   7 
Watchmen  for  passenger  steamers   8 

§4405, R.S.  1.  Steamers  using  the  gong  signals  between  the  pilot 
house  and  engine  room  shall  liavo  a  tube,  H)f  proper  size, 
so  arranged  as  to  return  the  sound  of  the  gong  to  the  pilot 
house,  and  must  also  be  provided  with  a  speaking  tube  or 



119 

other  device  for  the  purpose  of  conversation  between  pilot  (X,  1) 
house  and  engine  room. 

Nothing  in  the  above  shall  be  construed  to  prevent  the 
use  of  the  so-called  telegraph  now  in  use  for  conveying 
signals  from  the  pilot  house  to  the  engine  room,  but  in 
all  cases  where  the  telegraph  is  used  the  signal  shall  be 
repeated  back. 

On  steamers  where  the  distance  is  more  than  150  feet 
between  deck  houses,  a  wire  cable  shall  be  stretched 
between  the  deck  houses  at  all  times  when  the  vessel  is 
loaded  and  being  navigated,  this  cable  to  be  not  less  than 
5  feet  from  the  deck;  and  there  shall  be  attached  at  all 
times  to  the  cable  a  traveler  with  a  line  of  sufficient  con- 

tinuous length  to  insure  its  operation,  in  order  that  com- 
munication between  both  ends  of  the  vessel  may  be  facili- 

tated at  all  times.  Failure  to  have  such  cable  stretched 
and  traveler  attached  at  all  times  when  the  vessel  is 
loaded  and  being  navigated  shall  be  sufficient  cause  for 
the  suspension  of  the  license  of  the  master  or  officer  in 
charge. 

On  all  steamers  where  the  distance  is  more  than  150 
feet  between  perpendiculars  of  pilot  house  and  forward 
part  of  the  engine  room,  there  shall  be  communication  by 
means  of  a  telephone  between  the  pilot  house  and  engine 
room,  such  telephone  to  be  installed  in  lieu  of  a  speaking 
tube. 

2.  Motor  vessels  of  any  tonnage  other  than  steam  ves-  §4405,  r.  s. 
sels  shall  be  provided  with  a  whistle  to  be  blown  by  com- 

pressed air  or  other  power,  to  give  the  necessary  whistle 
signals  to  passing  vessels. 

LOAD  LINE   OF  SEAGOING  STEAM  VESSELS. 

3.  Local  inspectors  shall  limit  the  draft  of  water  on  all  §^405,  r.  s. 
inspected  seagoing  vessels,  and  note  the  same  on  the  face 
of  the  certificate  of  inspection. 

The  owner,  agent,  or  master  of  every  inspected  seagoing 
vessel  shall  indicate  the  draft  of  water  at  which  he  shall 
deem  his  vessel  safe  to  be  loaded  for  the  trade  she  is  en- 

gaged in,  which  limit,  as  indicated,  shall  be  stated  in  the 

vessel's  certificate  of  inspection,  and  it  shall  be  unlawful 
for  such  vessel  to  be  loaded  deeper  than  stated  in  said 
certificate. 

The  master  of  every  seagoing  vessel  shall,  whenever 
leaving  port,  enter  the  maximum  draft  of  his  vessel  in  the 
log,  and  the  master  shall  be  held  responsible  that  the  au- 

thorized draft  is  not  exceeded. 

4.  None  of  the  inflammable  articles  specified  in  section  §4472,  r.s. 
4472,  Revised  Statutes,  or  oil  that  will  not  stand  a  fire 

test  of  300°  Fahrenheit  shall  be  used  as  stores  on  any 
pleasure  steamer  or  steamer  carrying  passengers,  except 
that  vessels  not  carrying  passengers  for  hire  may  transport 
gasoline  or  any  of  the  products  of  petroleum  for  use  as  a 
source  of  motive  power  for  the  motor  boats  or  launches 
of  such  vessels. 
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(X)  5.  Refined  petroleum  which  will  not  ignite  at  a  tem- 

4472,  R.s.  perature  of  less  than  110°  Fahrenheit  may,  upon  routes 
where  there  is  no  other  practicable  mode  of  transporting 
it,  be  carried  on  passenger  steamers;  but  it  shall  not  be 
lawful  to  receive  on  board  or  transport  any  petroleum 
unless  the  owner  or  master  of  the  steamer  shall  have  first 
received  from  the  inspectors  a  permit  designating  the 
place  or  places  on  such  steamer  in  which  the  same  may  be 
carried  or  stowed,  with  the  further  condition  that  the 
permit  shall  be  conspicuously  posted  on  the  steamer. 

4472,  R.  s.  6.  Refined  petroleum  must  not  in  any  case  be  received 
on  board  or  carried  imless  it  is  put  up  in  good  iron-bound 
casks  or  barrels  or  in  good  metallic  cans  or  vessels,  care- 

fully packed  in  boxes,  and  the  casks,  barrels,  or  boxes 

plainly  marked  on  the  heads  thereof  with  the  shipper's 
name,  the  name  of  the  article,  and  the  degree  of  tempera- 

ture (Fahrenheit)  at  which  the  petroleum  will  ignite. 
4477, R.s.  7.  All  steamers  navigating  the  ocean  during  the  night- 

time shall  have  a  lookout  at  or  near  the  bow  and  one 
watchman  in  each  cabin  and  steerage. 

4477,  R.  s.  8.  All  passenger  steamers  navigating  rivers,  lakes,  bays, 
and  sounds  in  the  nighttime  shall  have  a  watchman  on 
each  deck  below  the  hurricane  deck,  including  the  cabins, 
such  as  are  accessible  to  the  passengers  and  crew  when 
under  way;  and  a  lookout  at  the  bow,  excepting  on 
steamboats  navigating  the  waters  emptying  into  the  Gulf 
of  Mexico,  having  hurricane  decks  that  terminate  abaft 
the  stem.  Then  the  lookout  shall  be  stationed  on  the  for- 

ward part  of  such  hurricane  deck,  who  shall  perform  no 
other  duty  between  sunset  and  sunrise. 

4405, R.s.       9.  Starting,  stopping,  and  backing  signals  for 
STEAM  VESSELS  NAVIGATING  THE  WATERS  OF  THE  EIGHTH 
AND  NINTH  SUPERVISING  INSPECTION  DISTRICTS,  AND  SO 
MUCH  OF  LAKE  SUPERIOR  AS  IS  INCLUDED  IN  THE  FIFTH 
DISTRICT. 

The  eighth  district  embraces  all  the  waters  of  the  lakes 
north  and  west  of  Lake  Erie,  with  their  tributaries,  except 
the  portion  of  Lake  Superior  which  is  bounded  by  the 
States  of  Minnesota  and  Wisconsin,  and  also  includes  the 
upper  portion  of  the  Illinois  River  down  to  and  including 
Peoria,  111. 

The  ninth  district  embraces  all  the  waters  of  Lakes 
Erie,  Ontario,  Champlain,  Memphremagog,  and  the  river 
St.  Lawrence,  and  their  tributaries. 

There  sliall  be  used  between  the  master  or  pilot  and 
engineer  the  following  code  of  signals,  to  be  made  by  bell 
or  whistle,  namely: 

1  whistle  or  1  bell    Go  ahead. 
1  whistle  or  1  bell  Stop. 
2  whistles  or  2  bells     Back. 
3  whistles  or  3  bells    Check. 
4  whistles  or  4  bells    Strong. 
4  whistles  or  4  bells.  .    All  right. 
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Two  whistles  or  two  bells  shall  always  mean  back,  irre-  (X,  9) 
spective  of  other  signals  previously  given. 

The  signals  between  the  pilot  house  and  engine  room  on 
Alaskan  rivers  shall  be  as  follows: 

When  at  rest,  1  jingle  Stand  by. 
1  stroke  of  gong    Ahead  Ml  speed. 
2  strokes  of  gong___  .Astern  full  speed. 
1  stroke  of  gong    Stop  when  going 

ahead  or  astern. 

1  stroke  of  gong  and  1  jingle   Ahead  half  speed. 
2  strokes  of  gong  and  1  jingle.  _  Astern  half  speed. 
When  going  astern  or  ahead  half  speed, 

1  jingle  Full  speed. 
When  going  astern  or  ahead  full  speed, 

1  jingle  .  Half  speed. 
When  going  ahead  or  astern,  any  speed, 

2  jingles  Very  slow. 

10.  Any  master  or  pilot  of  any  steam  vessel  who  shall  §4405,  r.s. 
flash  or  cause  to  be  flashed  the  rays  of  the  searchlight  into 
the  p)ilot  house  of  a  passing  vessel  shall  be  deemed  guilty 
of  misconduct  and  shall  be  liable  to  have  his  license  sus- 

pended or  revoked. 
11.  The  efficient  fog  bell  required  upon  vessels  by  law 

shall  be  held  to  mean  a  bell  not  less  than  8  inches  in  diam- 
eter from  outside  to  outside,  and  constructed  of  bronze  or 

brass  or  other  material  equal  thereto  in  tone  and  volume 
of  sound. 

12.  Unnecessary  sounding  of  the  steam  whistle  is  pro-  §4405, r.s. 
hibited  within  any  harbor  limits  of  the  United  States. 
Whenever  any  licensed  officer  in  charge  of  any  steamer 
authorizes  or  permits  such  unnecessary  whistling,  upon 
conviction  thereof  before  any  board  of  inspectors  having 
jurisdiction  such  officer  shall  be  suspended  from  acting 
under  his  license  as  the  inspectors  trying  the  case  may 
deem  proper. 

RULES  OF  PRACTICE  FOR  THE  GOVERNMENT  OF  SUPERVISING 
AND  LOCAL  INSPECTORS  OF  STEAM  VESSELS  IN  TRIALS  OF 
LICENSED  OFFICERS  OF  VESSELS. 

I.  Application  and  Issue  of  Licenses, 

1 .  Application  for  original  license  shall  be  made  on  the  §§  4439,  4440, 

prescribed  forms,  and  comply  with  the  requirements  of  ^'  ̂" Jaw. 

2.  Inspectors  will  furnish  applicants  with  a  written  or 
printed  notice  of  the  time  and  place  of  examination. 

3.  If  the  inspectors  shall  decline  to  grant  the  applicant 
the  license  asked  for  they  shall  furnish  him  a  statement,  in 
writing,  setting  forth  the  cause  of  their  refusal  to  grant 
the  same. 
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II.  Suspension  and  Revocation  of  Licenses. 

1.  The  inspectors  shall,  when  charges  have  been  duly- 
filed  against  a  h censed  officer  of  vessel,  furnish  the  accused 
with  a  copy  thereof,  setting  forth  specifically  their  char- 

acter and  the  section  of  the  statutes  or  the  rules  of  the 
board  that  have  been  violated. 

2.  Subpoenas  shall  be  in  the  prescribed  form,  one  copy 
of  which  shall  be  furnished  each  witness. 

3.  All  testimony  shall  be  reduced  to  writing.  The  ac- 
cused shall  be  permitted  to  cross-examine  witnesses,  and 

in  case  of  exceptions  to  questions  for  any  cause  the  inspect- 
ors shall  note  the  exceptions  in  the  margin  of  the  deposi- 

tion. The  deposition  shall  be  signed  by  the  witness  and 
sworn  to  before  an,ofiicer  authorized  to  administer  oaths. 

4.  The  accused  may  have  the  hearing  of  the  case  con- 
tinued upon  the  presentation  of  reasons  satisfactory  to 

the  board,  and  the  board  may,  in  like  manner,  continue 
the  hearing  from  day  to  day. 

5.  During  the  trial  the  witnesses  shall  be  examined 
separately,  but  if  the  accused  is  also  a  witness  he  shall  not 
be  subject  to  this  rule. 

6.  At  any  time  before  the  conclusion  of  the  evidence 
the  charge  or  charges,  if  being  tried  on  charges,  may  be 
amended,  notice  of  said  amendment  being  furnished  to-the 
accused  of  the  nature  of  such  amendment,  but  no  amend- 

ment shall  be  permitted  after  the  conclusion  of  the  evi- 
dence. 

7.  Where  the  witnesses  reside  in  a  district  other  than 
that  in  which  the  accused  is  being  tried,  a  certified  copy 
of  the  charges,  together  with  such  interrogatories  as  the 
inspectors  desire  to  propound,  may  be  forwarded  to  the 
inspectors  of  the  district  where  the  witnesses  reside,  and 
said  inspectors  shall  examine  the  witnesses  in  the  same 
manner  as  prescribed  in  section  3  of  this  rule. 

8.  The  testimony  thus  taken  shall  be  forwarded  to  the 
inspectors  investigating  the  case  and  read  as  evidence  in 
the  cause,  the  same  as  though  such  testimony  had  been 
taken  by  the  inspectors  trying  the  same. 

9.  The  inspectors  will  furnish  the  accused  with  a  state- 
ment in  writing  of  their  finding  in  the  premises. 

10.  The  inspectors  shall  record  in  a  well-bound  book,  to 
be  furnished  oy  the  Department  for  that  purpose,  the 
charge  or  charges  against  the  accused,  the  testimony  of  all 
witnesses  and  their  decision  in  the  premises,  which  record 
shall  be  verified  by  their  signatures. 
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III.  Appeal  to  Supervising  Inspectors. 

1 .  The  supervising  inspector,  upon  notice  of  an  appeal  §  ̂> 
from  the  decision  of  the  local  board,  provided  said  notice 
of  appeal  shall  be  made  within  thirty  days  from  the  date 
of  the  decision  of  the  local  board,  shall  give  notice  in  writ- 

ing to  said  local  board  to  forward  a  certified  copy  of  their 
decision,  together  with  the  charges  and  all  evidence  in 
writing  on  file  in  their  office. 

2.  The  supervising  inspector  shall  then  proceed  to  in- 
vestigate the  case  under  the  same  rules  prescribed  for  the 

trial  of  the  accused  by  the  local  board. 
3.  The  testimony  taken  before  the  local  board  may  be 

considered  by  the  supervising  inspector  for  the  purpose 
of  determining  whether  the  finding  of  the  local  board  is 
justified  by  the  evidence,  and  he  shall  have  power  to  re- 

mand the  same  for  explanation  or  correction. 
4.  Upon  the  conclusion  of  the  case  the  supervising  in- 

spector shall  furnish  the  appellant  with  a  notice  of  his 
miding  in  hke  manner  as  prescribed  for  local  inspectors. 



APPENDIX. 

The  following  formulas,  equivalent  to  those  of  the  British  Board  of 
Trade,  are  given  for  the  determination  of  the  pitch,  distance  between 
rows  of  rivets,  diagonal  pitch,  maximum  pitch,  and  distance  from  cen- 

ters of  rivets  to  edge  of  lap  of  single  and  double  riveted  lap  joints,  for 
both  iron  and  steel  boilers: 

Let  p  =  greatest  pitch  of  rivets  in  inches. 
n  =  number  of  rivets  in  one  pitch. 

Pd  =  diagonal  pitch  in  inches. 
d  =  diameter  of  rivets  in  inches. 
T  =  thickness  of  plate  in  inches. 
V  =  distance  between  rows  of  rivets  in  inches. 
E  =  distance  from  edge  of  plate  to  center  of  rivet  in  inches. 

TO  DETERMINE  THE  PITCH. 

Iron  plates  and  iron  rivets: 

d^X.7854Xn  ,  , 
p  =  7p  +  d. 

Example,  first,  for  single-riveted  joint:  Given,  thickness  of  plate 
(T)  =  i  inch,  diameter  of  rivet  (d)  =  |  inch.  In  this  case  n==  1.  Re- 

quired the  pitch. 
Substituting  in  formula,  and  performing  operation  indicated, 

Pitch=®^><4«^+^  =  2.077  inches. 

Example  for  double-riveted  joint:  Given,  t  =  ̂   inch  and  d  =  ]  |  inch. 
In  this  case  n  =  2.    Then — 

T).,  1     (U)'X. 7854X2    13    ̂   oo«  •  v. 
Pitch  =   J  + 16  ̂  2.886  mches. 

For  steel  plates  and  steel  rivets: 

23xd2X.7854Xn  ,  , 
P  =  28^T  

Example  for  singie-riveted  joint:  Given,  thickness  of  plate  =  J  inch, 
diameter  of  rivet  =  ]  J  inch.    In  this  case  n  =  1 . 

u    28X(U')'X.78r)4Xl     15  .  , 
Pitch  =  ^  J  + 16 inches. 

(124) 
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Example  for  double-riveted  joint:  Given,  thickness  of  plate  =  ̂   inch, 
diameter  of  rivet  =  J  inch,    n  =  2.    Then — 

^.^  ,     23  X  a)' X. 7854X2    7    ̂       .  , 
Pitch  =   '       1  +^  =  2.85  mches. X  2  ^ 

FOR  DISTANCE  FROM  CENTER  OF  RIVET  TO  EDGE  OF  LAP. 

3Xd 

Example:  Given,  diameter  of  rivet  (d)  =  |  inch;  required  the  dis- 
tance from  center  of  rivet  to  edge  of  plate. 

3  X  - E  =  -^-^=  1.312  inches,  for  single  or  double  riveted  lap  joint. 

FOR  DISTANCE  BETWEEN  ROWS  OF  RIVETS. 

The  distance  between  lines  of  centers  of  rows  of  rivets  for  double, 
chain-riveted  joints  (V)  should  not  be  less  than  twice  the>  diameter 
of  rivet,  but  it  is  more  desirable  that  V  should  not  be  less  than 
4d  +  l 

Example  under  latter  formula:  Given,  diameter  of  rivet  =  f  inch; 
then — 

Y^(A><^±1  =  2,25  inches. 

For  ordinary,  double,  zigzag  riveted  joints: 

^,^v/(ll  p  +  4d)  (p  +  4d) 
10 

Example:  Given,  pitch  =  2.85  inches,  and  diameter  of  rivet  =  J  inch; 
then — 

^^^/(llX2.85  +  4X|)  (2.85  +  4X1)  ̂   ̂   .^^^^^ 

DIAGONAL  PITCH. 

For  double,  zigzag  riveted  lap  joint.    Iron  and  steel: 

6p  +  4d 

10  • 

Example:  Given,  pitch  =  2.85  inches,  and  d  =  f  inch;  then— 

10 p,^(^X2.85)4-(4X|)^,^,^.^^l^^^^ 
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MAXIMUM  PITCHES  FOR  RIVETED  LAP  JOINTS. 

For  single-riveted  lap  joints: 

Maximum  pitch 

For  double-riveted  lap  joints: 

Maximum  pitch 

(1.31  XT)  +  If. 

(2.62XT)  +  If. 

Example :  Given,  a  thickness  of  plate  =  |  inch,  required  the  maxi- 
mum pitch  allowable. 

For  single-riveted  lap  joint: 

Maximum  pitch  =  (1.3lXi)  +  lf  =  2.28  inches. 

For  double-riveted  lap  joint: 

The  following  tables,  taken  from  the  handbook  of  Thomas  W. 
Traill,  entitled  Boilers,  Marine  and  Land;  Their  Construction  and 
Strength,  may  be  taken  for  use  in  single  and  double  riveted  joints  as 
approximating  the  formulas  of  the  British  Board  of  Trade  for  such 
joints. 

To  determine  the  pitch  of  rivets  from  the  above  formulas,  use  the 
diameter  and  area  of  the  rivet  holes.  The  diameter  of  the  rivets  as 

given  in  the  following  tables  is  the  diameter  of  the  driven  rivet. 
Any  riveted  joint  will  be  allowed  when  it  is  constructed  so  as  to 

give  an  equal  percentage  of  strength  to  that  obtained  by  the  use  of 

Maximum  pitch  =  (2.62  X  i)  +  If  =  2.935  inches. 
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IRON  PLATES  AND  IRON  RIVETS. 

SINGLE-RIVETED  LAP  JOINTS. 

Thickness  of 

plates. 

Diameter  of 
rivets. Pitcli  of  rivets. 

Center  of  rivets 
to  edge  of 

plates. 
T d V E 

t 5 t 1.  0^4: .  vol 
9 
12 

2  1 
32 

1.  DUu 
5 1  1 16 1.  D/D 1  HQ! 1.  UOi 
1  1 
3^ 
1 

2  3 
3^ 
i 

1.  /  Oo 
1.  829 1. 125 

M 
II 

1.  905 1.  171 

If 
1.  981 1.  218 

M 
fl 

2.  036 1.  265 

\ 2.  077 1.  312 
H 

ft 

2. 120 1.  359 
9 if 2. 164 1.406 

1  9 
3^ II 

2.  210 1.  453 

f 1 2.  256 1.  500 

-^3  2 

2.  304 1.  546 

2.  352 1.  593 

2  3 32 

••^3  2 

2.  400 1.  640 

1 H 2.  450 1.  687 

11 
2.  500 1.  734 

11 

lA 

2.  550 1.  781 

11 
2.  601 1.  828 

li 

2.  652 1.  875 

fl 

■•^32 

2.  703 1.  921 

If 

1t\ 

2.  755 1.  968 



128 

IRON  PLATES  AND  IRON  RIVETS. 

DOUBLE-RIVETED  LAP  JOINTS. 

ZIGZAG  RIVETING. CHAIN  RIVETING. 

nrviipimpRR Diameter Pitch  of 
Center  of 
rivets  to 

Distance  between  rows 
of  rivets. 

of  plates. of  rivets. rivets. 
edge  of 

plates. 

Zigzag 

riveting. Cnam riveting. 

1 ,7 ft V V 

5 
T6 f 2.  272 .937 1.  145 1.  750 
1  1 

"3  2 

2  1 
3  2 

2.  386 .984 1.  202 1.  812 
1  1 T6 2.  500 1.  031 1.  260 1.  875 

if 
23 
3  2 

2.  613 1.  078 1.  317 1.  937 

I 2.  727 1. 125 1.  374 2.  000 

II 
2.  826 1. 171 1.  426 2.  062 

1  3 16 2.  886 1.  218 1.  465 2.  125 
2  7 

3 '2 

2.  948 1.  265 1.  504 2.  187 

3.  013 1.  312 1.  544 2.  250 

2  9 
3  2 

3.  079 1.  359 1.  585 2.  312 
if 3.  146 406 1.  626 2.  375 

n 3.  215 1.453 1.  667 2.  437 

H 1 3.  284 1.  500 1.  709 2.  500 

II 3.  355 1.  546 1.  751 2.  562 

1 3.  426 1.  593 1.  794 2.  625 

2r> 

'3  2 

Hi 
3.  498 1.  640 1.  836 2.  687 

\l n 3.  571 1.  687 1.  879 2.  750 
2  7 
.'t  2 

3.  645 1.  734 1.  923 2.  812 
i 

lA 

3.  718 1.  781 ].  966 2.  875 

3.  793 
J .  828 2.  009 2.  937 

1  r, 1  C H 3.  8()7 1.  875 2.  053 3.  0(K) 
.■t  1 

.1  2 

1  f 

■^32 

3.  9'12 
1.  921 2.  096 3.  0()2 

1 

1^ 

4.  018 1.  968 2.  140 3.  125 



STEEL  PLATES  AND  STEEL  RIVETS. 

SINGLE-RIVETED  LAP  JOINTS. 

• 
Thickness  of 

plates. 

DiaiQeter  of 
rivets. 

X  itcn  01 
rivets. 

Center  of  rivets 
to  edge  of 

T d V 

i 1 1 1.  562 1.  031 2  3 

32 
1.  633 1.  078 

t\ 1 1.  704 J.  125 
1 1 

32 II 
1.  775 1.  171 

i if 1.  846 1.  218 
1  3 
3  2 

2  7 
3  2 

1  Ql  7 J..  ii\jO 

1 1.  988 1.  312 
M 

II 
2.  036 1.  359 

if 
2.  071 1.  406 

11 

2.  108 1.  453 
9 T6 1 2.  146 1.  500 

1  9 
35 

1  1 

-••3  2 

2.  186 1.  546 

f 2.  227 1.  593 
1  J2 

2.  269 1.  640 
1  1 
T6 2.  312 1.  687 
2  3 
35 

h\ 
2.  356 1.  734 

i 2.  400 1.  781 

If 
2.  445 1.  828 

it 2.  500 1.  875 

II 

j-35 

2.  562 1.  921 

1^ 

2.  625 1.  968 

II 

••-3  2 

2.  687 2.  015 

it 

If 

2.  750 2.  062 

62444—08  9 
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STEEL  PLATES  AND  STEEL  RIVETS. 

DOUBLE-RIVETED  LAP  JOINTS. 

ZIGZAG  RIVETING.  CHAIN  RIVETING. 

Thickness Diameter Pitch  of 
Center  of 
rivets  to 

Distance  between  rows 
of  rivets. 

of  plates. of  rivets. rivets. 
edge  of 

plates. 

Zigzag 

riveting. Chain riveting. 

T d E V V 

5 1 1 2.  291 1.  031 1.  187 .  1.  875 
2.  395 1.  078 1.  240 1.  937 

f 1 2.  500 1.  125 1.  295 2.  000 

13 3  2 
2.  604 1.  171 1.  349 2.  062 

7 1  3 2.  708 1.  218 1.  403 2.  125 

M ii 
2.  803 1.  265 1.  453 2.  187 

h 2.  850 1.  312 1.  487 2.  250 

If 
2.  900 1.  359 1.  522 2.  312 

1  5 2.  953 1.  406 1.  558 2.  375 

\  9 3  ̂  
3.  008 1.  453 1.  595 2.  437 

1 3.  064 1.  500 1.  631 2.  500 
2  1 3.  122 1.  546 1.  669 2.  562 
1  1 iZ 3.  181 1.  593 1.  707 2.  625 
2  3 
.'i  i 

3.  241 1.  640 1.  745 2.  687 

i 3.  302 1.  687 1.  784 2.  750 

§1 

1  ̂ 

3.  364 1.  734 1.  823 2.  812 

1^ 

1^ 

3.  427 1.  781 1.  863 2.  875 
3.  490 1.  828 1.  902 2.  937 

3.  554 1.  875 1.942 3.  000 

3.  618 1.  921 1.981 3.  062 

W 3.  683 1.  968 2.  021 3.  125 
3.  748 2.  015 2.  061 3.  187 

1 n 3.  814 2.  062 2.  102 3.  250 
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RULES  OF  ORDER. 

ADOPTED  AT  THE  SPECIAL  MEETING  HELD  JUNE,  1871— AMENDED 
JANUARY  29,  1885. 

I.  The  president  shall  take  the  chair  at  the  hour  appointed,  a 
quorum  being  present,  and  shall  call  the  Board  to  order,  when  the 
secretary  shall  read  the  proceedings  of  the  preceding  day,  which,  if 
correct,  shall  be  approved,  and  the  following  order  of  business  be 
observed : 

First.  Presentation  of  communications  by  districts. 
Second.  Motions  and  resolutions. 
Third.  Presentation  of  memorials  and  petitions. 
Fourth.  Reports  of  committees  of  the  Board. 
Fifth.  Miscellaneous  business. 

II.  The  president  shall  preserve  decorum  and  order;  he  shall  pro- 
nounce the  decision  of  the  Board  on  all  subjects,  and  shall  decide  all 

questions  of  order  without  debate,  unless,  entertaining  doubts  on  the 
point  of  order  raised,  he  may  call  for  the  sense  of  the  Board ;  he  may 
speak  on  points  of  order  only,  rising  from  his  seat;  he  may  also  on 
any  other  occasion  call  any  member  to  the  chair,  and  while  on  the 
floor  he  shall  have  the  privilege  of  entering  into  any  debate  on  any 
question  before  the  Board;  such  substitution,  however,  shall  not 
extend  beyond  an  adjournment.  An  appeal  may  be  made  from  the 
decision  of  the  president  by  any  two  members,  on  which  no  member 
shall  speak  more  than  once  without  leave  of  the  Board. 

III.  Any  member  who  shall  deliver  his  opinion  or  speak  in  any 
debate  shall  rise  in  his  place  and  respectfully  address  the  president, 
and  shall  confine  himself  to  the  question  under  debate,  and  avoid 
personality.  If  two  or  more  members  rise  to  speak  at  the  same  time, 
the  president  shall  decide  who  shall  speak  first. 

I V .  No  member  shall  speak  more  than  twice  on  the  same  question  ' 
without  leave  of  the  Board;  nor  more  than  once  until  every  member 
choosing  to  do  so  shall  have  spoken. 

V.  If  a  member,  while  speaking,  is  called  to  order  by  the  president 
or  by  any  other  member,  he  shall  cease  speaking  until  it  is  determined 
whether  he  is  in  order  or  not,  and  the  objectionable  words  shall,  if 
required,  be  reduced  to  writing. 

VI.  No  motion  shall  be  debated  or  open  for  discussion  or  decision 
until  the  same  has  been  seconded,  and  it  shall  be  reduced  to  writing  if 
desired  by  the  president  or  any  member. 

VII.  When  a  question  is  before  the  Board  no  motion  shall  be 
received  but  to  adjourn,  to  lay  on  the  table,  to  postpone  indefinitely, 
to  postpone  to  a  certain  day,  to  commit,  to  amend;  which  several 
motions  shall  have  precedence  in  the  order  they  here  stand  arranged. 

(131) 
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VIII.  A  motion  to  adjourn  shall  always  be  in  order,  and  shall  be 
decided  without  debate.  When  a  question  is  postponed  indefinitely, 
the  same  shall  not  be  acted  upon  again  or  reconsidered  during  the 
session  of  the  Board.  ^ 

IX.  When  the  yeas  and  nays  shall  be  called  on  any  question,  which 
may  be  done  when  three  members  require  it,  the  secretary  shall  call 
the  names  of  the  members  by  districts,  commencing  with  the  first, 
when  the  members  present  shall  answer  affirmatively  or  negatively  as 
their  names  are  called,  unless  they  shall  be  excused  by  the  Board: 
Provided,  Jiowever,  That  the  yeas  and  nays  shall  always  be  called  upon 
the  adoption  of  a  rule  or  device  requiring  the  approval  of  the  Secre- 

tary of  Commerce  and  Labor.  The  absentees  and  those  not  voting 
shall  also  be  recorded. 

X.  Any  member  may  call  for  the  division  of  a  question  when  the 
sense  will  admit  of  it. 

XI.  When  a  blank  is  to  be  filled,  and  different  sums,  numbers,  or 
times  shall  be  proposed,  the  question  shall  first  be  taken  on  the  highest 
sum  or  number  and  on  the  longest  or  latest  time. 

XII.  When  the  reading  of  any  paper  or  other  matter  is  called  for, 
and  the  same  is  objected  to  by  any  member,  it  shall  be  determined  by 
a  vote  of  the  Board, 

XIII.  Every  member  of  the  Board  present  shall  vote  on  all  ques- 
tions unless  excused  by  the  Board  and  all  questions  shall  be  decided 

by  a  majority  of  votes,  except  in  cases  otherwise  provided. 
XIV.  No  motion  for  reconsideration  shall  be  received,  unless  made 

by  a  member  and  seconded  by  another  who  voted  in  the  majority  on 
the  question. 

XV.  All  committees  shall  be  appointed  by  the  president  unless 
otherwise  ordered  by  the  Board  on  motion,  in  which  case  they  may  be 
appointed  by  ballot  or  viva  voce. 

XVI.  Before  putting  the  question  the  president  shall  ask:  ''Is  the 
Board  ready  for  the  question?"  If  no  member  rise  to  speak,  and  a 
majority  of  the  Board  are  ready  for  the  question,  the  president  shall 
put  the  question;  and  after  doing  so,  no  member  shall  speak  upon  it. 

XVII.  If  a  pending  question  be  lost  by  adjournment  of  the  Board 
and  revived  on  the  succeeding  day,  no  member  who  shall  have  spoken 
upon  it  twice  on  the  preceding  day  shall  be  permitted  again  to  speak 
on  it  without  leave. 

XVIII.  When  a  motion  is  made  to  lay  on  the  table,  the  question 
shall  be  taken  without  debate. 

XIX.  Any  one  or  more  of  the  foregoing  standing  rules  may  be 
altered  or  amended  when  a  majority  of  the  Board  shall  so  determine, 
provided  a  motion  to  alter,  amend,  or  change  shall  have  been  at  least 
one  day  before  the  Board. 

XX.  All  cases  of  order  not  herein  provided  for  shall  be  governed, 
in  the  discretion  of  tlie  Board,  by  the  best  uses  in  like  cases,  particu- 

larly such  as  prevail  in  tlie  Congress  of  the  United  States. 
XXI.  The  Board  shall,  at  every  session,  elect  one  of  its  members  as 

secretary. 



INSTRUMENTS,  MACHINES,  AND  EaiflPMENTS  APPROVED  FOR 
USE  ON  STEAM  VESSELS. 

[Year  in  which  approved  is  given  in  parentheses.] 

LIFE  RAFTS. 

American  Flexible  Life  Raft  Company.  (1877.) 
Ammen  metallic  balsa  or  life  raft.  (1895.) 

A.  B.  C.  life-preserver  (balsa  wood),  American  Buoyancy  Com- 
pany, New  York,  N.  Y.  (1908.) 

M.  A.  Bryson's  deer-hair  life  raft.  (1877.) 
Beasley's  life  raft.  (1881.) 
Barstow's  self-detaching  life  raft.  (1881.) 
Hon.  H.  C.  Calkin's,  New  York,  metallic  raft.  (1872.) 
Clark's  life  raft.  (1873.) 
J.  A.  Cone.  (1875.) 

J.  A.  Cone's  life  raft  (Drein  &  Son),  Wilmington,  Del.  (1886.) 
Columbia  life  raft.  Churchman  &  Groves,  Philadelphia,  Pa.  (1886). 

Chamber's  life  raft.  (1888.) 
Carley  life  float,  Carley  Life  Float  Company,  M.  T.  Whiton,  presi- 

dent. (1901.) 

Davis's  life  raft.  (1877.) 
Frazee  Life  Raft  Company,  New  York,  metallic  raft.  (1872.) 
Griffith  life  raft.  (1890.) 
Edwin  A.  Hay;s  life  raft.  (1883.) 

Emmett  Harding's  combined  life  raft  and  settee,  when  cylinders 
are  constructed  of  metal.  (1884.) 

Hussey  life  raft.  (1894.) 
O.  R.  Ingersoll,  New  York,  metallic  raft.  (1872.) 

O.  R.  Ingersoll' s  life  raft,  canvas  cylinders  covered  with  rattan, 
when  provided  with  cross  braces  and  air-tight  valves  for  determining 
its  air-tight  condition.  (1884.) 

O.  R.  Ingersoll' s  life  raft,  composed  of  two  cylinders  made  of  cane 
and  filled  with  block  cork.  (1887.) 

David  Kahnweiler's  metallic  life  raft.  (1888.) 
Le  Due  Tule  Improvement  Company's  life  raft,  San  Francisco,  Cal. 

(1886.) 
Lane  and  De  Groot,  Brooklyn,  N.  Y.,  metallic  life  raft.  (1898.) 

Miller's  life-saving  raft.  (1881.) 
Moran  Brothers  Company,  Seattle,  Wash.,  metallic  life  raft.  (1906.) 

Ogden's  life  raft.  (1874.) 
Rider's  life  raft.  (1877.) 
Robert  Roberts's  metallic  raft.  (1884.) 
Lewis  H.  Raymond's  life  raft.  (1881.) 
L.  II.  Raymond,  the    Reliance"  metallic  life  raft.  (1896.)* 
W.  S.  Ray  Manufacturing  Company,  San  Francisco,  Cal.,  metallic 

life  raft.  (1906.) 

(133) 
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John  T.  Smith's  metallic  life  raft,  when  the  cylinders  are  provided 
with  water-tight  bulkheads  placed  not  over  2  feet  apart.  (1884.) 

John  T.  Smith's  life  raft,  when  constructed  of  galvanized  iron  of 
not  less  than  24  wire  gauge,  Birmingham  standard,  in  thickness. 
(1885.) 

Torrey  &  Co.  (1872.) 

Woolsey's  life  buoy.  Kated  for  two  persons,  for  lake,  bay,  and 
river,  when  made,  as  at  present,  of  52  pounds  of  cork,  and  in  that 
proportion  when  containing  a  greater  amount  of  cork.  (1881-1883.) 

F.  H.  Ward's  metallic  folding  life  raft.  (1897.) 

LIFEBOATS. 

Aniello  lifeboat.  (1895.) 
P.  R.  Beaupre,  Metropolis,  111.,  automatic  self  righting  and  bailing 

lifeboat.  (1872.) 

Burke,  Wise  &  Co.'s  lifeboat  lowering  and  launching  apparatus. 
(1878.) 

Baswitz  lifeboat.  (1897.) 
Berthon  collapsable  lifeboat.  (1897.) 

Dickinson's  self-righting  lifeboat.  (1881.) 
Dean  &  Co.'s  improved  diagonal  lifeboat.  (1883.) 
Dobbin's  lifeboat.  (1885.) 
Dobbin's  metallic  lifeboat.  (1888.) 
Thomas  Drein  &  Sons,  Wilmington,  Del.,  corrugated  metallic  life- 

boat, when  fitted  with  suitable  bottom  boards  of  usual  form  to  pre- 
vent the  bulging  of  the  floor  plates  by  falling  timbers.  (1900.) 

J.  Walter  Douglas,  lifeboat.  (1893.) 

Eddy's  patent  sea  lifeboat.  (1883.) 
Englehardt  collapsable  (folding)  lifeboat,  The  Englehardt  Collaps- 

able Lifeboat  Company,  Long  Island  City,  N.  Y.  (1904.) 

George  Judson's  lifeboat.  (1878.) 
O.  R.  Ingersoll,  self-righting  and  self-bailing  lifeboat.  (1887.) 
Mayo  Rescue  lifeboat,  R.  D.  Mayo,  Muskegon,  Mich.  (1901.) 
Mayo  Junior  lifeboat,  Robert  D.  Mayo,  jr.,  Hopkins  Station,  Mich. 

(1904.) 

F.  L.  Norton's  lifeboat;  boats  to  be  built  of  yellow  metal.  (1887.) 
W.  J.  Nunan's  lifeboat.  (1897.) 
Richardson's  self-righting  and  self-bailing  lifeboat.  (1884.) 
Mr.  Stoddars's  self-righting  and  self -bailing  lifeboat.  (1872.) 
Shear's  self-bailing  and  self-righting  boat.  (1873.) 
William  H.  Taylor's  lifeboat.  (1894.) 
Myers's  lifeboat.  (1905.) 

LIFE-PRESERVERS. 

Armstrong  Bros.  &  Co.,  granulated  cork.  (1885.) 

Bryson's  deer-hair  life-preserver.  (1(S77.) 
R.  Beeching  &  Co.,  granulated  cork.  (1885.) 
II.  Brunswig,  life-saving  buoy.  (1S9S.) 
Butz  block-cork  life-preserver.  (1905.) 
E.  Chirk,  cork  life-preserver.  (1872.) 
George  (ylark,  jr.,  life-preserver.  (1S7<S.) 
Eliza  R.  Cogswell,  life-preserver  invented  by.  (1S83.) 
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James  S.  Dunant's  California  tule  life-preserver,  when  ends  of  tule 
are  bound  with  copper  wire.  (1884.) 

Godfrey  &  Boyce's  life-preserver.  (1875.) 
W.  H.  Godfrey,  granulated  cork.  (1885.) 

J.  B.  Hamilton's  life-preserver,  Springfield,  Mass.  (1901.) 
Dr.  Charles  Hunt's  life-preserver,  New  York,  N.  Y.  (1907.) 
O.  R.  IngersoU,  cork  life-preserver.  (1872.) 
Kahnweiler's  never-sink  life-preserver.  (1874.) 
Kahnweiler's  improved  granulated  cork  life-preserver.  (1878.) 
D.  Kahnweiler  &  Son's  pressed-cork  life-preserver.  (1894.) 
Le  Due  Tule  Improvement  Company's  life-preserver,  when  ends  of 

tule  are  bound  with  copper  wire.  (1886.) 
C.  M.  Lane,  of  the  Lane  &  De  Groot  Company,  Long  Island  City, 

N.  Y.,  the  Ravenswood  life-preserver.  (1904.) 
C.  S.  Merriman,  rubber  life-saving  dress.  (1877.) 
Joseph  K.  McCammon,  the  Le  Due.  (1887.) 
Morrison  Life  Belt  Co.,  St.  Louis,  Mo.,  cork  life-preserver.  (1904.) 
National  Cork  Company,  life-preserver.  (1904.) 
Fitch  Reynolds's  cork  life-preserver.  (1879.) 
John  Robinson  &  Co.,  granulated  cork.  (1885.) 
J.  A.  Seamans,  cork  life-preserver.  (1872.) 
M.  A.  Scott,  cork  life-preserver.  (1872.) 
John  T.  Smith's  life-preserver.  New  York.  (1892.) 
The  Edward  Maynard  life-preserver,  presented  by  John  T.  Smith, 

New  York.  (1887.) 
Truslow  &  Co.,  granulated  cork.  (1885.) 
United  Indurated  Fibre  Co.,  Lockport,  N.  Y.  (1908.) 
Upson-Walton  Company,  solid  cork  life-preservers.  (1905.) 
White  &  Hay's  cork  life-jacket.  (1878.) 

LINE-CARRYING  GUNS  AND  PROJECTILES. 

Cunningham  self -line-carrying  rocket.  (1890.) 
Cunningham  small  rocket  for  vessels  of  500  tons  and  over  100  tons. 

(October  9,  1891.) 

Hunt's  line-carrying  gun,  large.  (1890.) 
Hunt's  line-carrying  gun,  small.  May  be  used  on  all  vessels  from 

100  to  500  tons.  (1890.) 
Hunt  gun.  No.  2,  20  inches  long,  2^  inches  diameter  of  bore.  May 

be  used  on  steam  vessels  from  100  to  500  tons  when  the  gun  is  con- 
structed in  all  its  parts  of  material  same  as  used  in  the  large  Hunt  gun 

already  approved  by  this  Board.  (1893.) 
Lyle  line-carrying  gun.  (1890.) 
Lvle  life-saving  shoulder  gun  may  be  used  on  all  vessels  not  exceed- 

ing 300  gross  tons.  (1906.) 
Self-anchoring  projectile  carrying  a  life  line,  presented  by  Meyer  & 

Rogers,  Seattle,  Wash.  (1907.) 
Semple  line  shot  tracer,  presented  by  John  B.  Semple,  Pittsburg, 

Pa.  (1907.) 
STEAM  PUMPS. 

Coil's  single-suction  steam  siphon,  presented  by  Mr.  Coll,  Pittsburg. (1872.) 

Coil's  improved  steam  siphon  pump. '  (1874.) 
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Hall's  duplex  steam  pump.  (1889.) 
LandselFs  double-suction  steam  siphon,  presented  by  H.  S.  Land- 

sell,  New  York.  (1872.) 
A.  Sluthouer,  New  Philadelphia,  Ohio,  fire  and  bilge  pump.  (1872.) 

Sheriff's  steam  siphon  pump.  (1875.) 
Van  Duzen  &  Tift's  steam  jet  pump,  for  use  as  a  steam  fire  pump on  steamers  of  100  tons  and  under.  (1884.) 

SAFETY  VALVES. 

Common  lever  valve.  (1884.) 
H.  G.  Ashton,  East  Cambridge,  Mass.  (1872.) 

Ashcroft's  safety  valve.  (1877.) 
American  Steam  Gauge  Company,  Boston,  Mass. ;  American  spring 

safety  valve.  (1885.) 
Adams  spring  safety  valve,  manufactured  by  Thomas  Adams  &  Co., 

Manchester,  England;  presented  by  Luther  D.  Lovekin,  Camden, 
N.  J.  (1903.) 

Case  &  Bailey,  Detroit,  Mich.  (1872.) 

Cockburn's  safety  valve.  (1877.) 
Crosby's  safety  valve.  (1877.) 
George  E.  Colly er,  safety  valve.  (18S3.) 
Consolidated  Safety  Valve  Company,  New  York,  N.  Y. ;  pop  safety 

valves  (Richardson  &  Co.,  Troy,  N.  Y.,  1872). 
Crosby  &  Meady,  pop  safety  valve.  (1888.) 

J.  M.  Coale's  pop  safety  valve  and  muffler.  (1894.) 
Crane  pop  safety  valve,  presented  by  The  Crane  Company.  (1895.) 
Dry  Dock  En  gine  Works,  Detroit,  Mich.  (1873.) 
Spring-loaded  safety  valve,  presented  by  the  James  W.  Elwell  & 

Co.,  New  York,  N.  Y.,  manufactured  by  Lethuillier  &  Pinel,  Rouen, 
France. 

Hodgin's  safety  valve.  (1877.) 
Herreshoff  Manufacturing  Company,  pop  safety  valve.  (1883.) 
Hall's  incased  safety  valve,  when  lever  is  permanently  attached  to 

valve  casing.  (1889.) 
Norman  L.  Hayden,  Columbus,  Ohio,  Tippett  spring  safety  valve. 

(1903.) 
The  N.  L.  Hayden  Mfg.  Co.,  Columbus,  Ohio,  Hercules  spring- 

loaded  safety  valve.  (1904.) 
E.  B.  Kunkle,  spring-loaded  safety  valve.  (1886.) 
I.  T.  Kearns,  pop  safety  valve.  (1893.) 
J.  D.  Lynde,  Philadelphia,  Pa.  (1872.) 
F.  Lunkenheimcr,  safety  valve.  (1888.) 
The  Lunkenheimcr  improved  pop  safety  valve.  (1896.) 

Morse's  safety  valve.  (1877.) 
A.  Orme's  safety  valve.  (1877.) 
W.  E.  Pierson,  pop  valve.  (1883.) 

R.  F.  Silliman's  safety  valve.  (1884.) 
Roe  Stephens  Manufacturing  Company,  Detroit,  Mich.,  spring 

safety  valve.  (1892.) 
Star  Brass  Manufacturing  C/ompany,  pop  safety  valve.  (1898.) 
n.  G.  Trout,  King  Iron  Works,  Buffalo,  N.  Y.,  spring-loaded  safety 

valve,  and  allowed  a  rating  of  2  square  feet  of  grate  surface  of  boiler 
to  1  square  inch  area  of  valve  to  June  1,  1904.  ̂   (1885.) 
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Utica  pop  safety  valve,  presented  by  the  Utica  Steam  Gauge  Com- 
pany, of  Frankfort,  N.  Y.  (1900.) 

FIRE  EXTINGUISHERS. 

Liq^uid  chemical  fire  extinguishers  approved  for  use  on  steamers 
carrymg  passengers,  when  liquid  is  contained  in  copper  cylinders 
tested  and  guaranteed  to  withstand  a  pressure  of  at  least  350  pounds 
to  the  square  inch: 

Accurate  (1905),  Acme  (1905),  Babcock  No.  1  (1905),  Badger 
(1905),  Boyd  Marine  (1905),  Bradford  1908),  Childs  (1905),  Columbia 
(1905)  ,  Competitor  (1905),  Crescent  (1906),  Diggs  Automatic  (1905), 
Diggs  Upright  (1905),  Eastman  (1907),  Ecnarusni  (1905),  Ever  Ready 

(tank'  made  of  seamless  steel,  tested  to  600  pounds  to  square  inch, 
1907),  Holloway  (1905),  Handley's  Cageless  (1905),  Improved  Stand- 

ard (1905),  Insurance  (1905),  International  (1905),  Johnston  (1908), 
Keystone  (1905),  Ko- Jen-Si  auxiliary  fire  appliance  (1908),  Marine 
Rex  (1905),  Metropolitan  (1905),  Metropolitan  No.  2  (1905),  Minimax 
(1905.    li-ga\lon  machine,  rated  at  2^  gallons,   1907),  Monarch 
(1906)  ,  National  (1906),  National  Standard  (1905),  New  York  (1907), 
Patrol  (1905),  Phoenix  (1905),  Protector  (1908),  Pyrene  (1908), 
Queen  (1907),  Quick  Action  (1905),  Railway  and  Marine  (1905), 
Regina  (1905),  Rex  (1905),  Royal  (1905),  Salvage  (1905),  Standard 
(1905),  Stempel  (1905),  Seagrave  Model  (1908),  Sieben  chemical  fire- 
extinguishing  hose  nozzle  (1908),  Underwriters  (1905),  United  States 
(1905),  United  States  2d  style  (1905),  Universal  (1907),  Utica  No.  2 
(without  hose,  1905),  Utica  No.  3  (without  hose,  1905),  Utica  No.  7 
(with  stopcock  and  without  hose,  1906),  Utica  No.  8  (with  stopcock 
and  without  hose,  1906),  Victor  (1905),  and  Yost  (1908). 

Little  Giant  (of  the  pump  type  and  3-gallon  capacity,  1905). 
Fire  extinguishers  approved  for  use,  but  not  allowed  as  substitute 

for  the  fire  extinguishers  required  by  section  13,  Rule  IV: 
American  (1905),  Ever  Ready  Standpipe  System  (1907),  Excelsior 

(1905),  Fyricide  (1905),  Motor  Rex  (1905),  Nevermyss  (without  hose, 
1905). 

MISCELLANEOUS. 

Automatic  boat-leak  detector,  presented  by  W.  F.  Cogan,  Hoboken, 
N.  J.  (1906.) 

Automatic  water-gauge  glass,  presented  by  R.  M.  Shad  and  Guy  N. 
Shad,  New  Orleans,  La.  (1908.) 

Auxiliary  pipe  connection,  presented  by  The  Babcock  &  Wilcox 
Co.,  New  York,  N.  Y.  (1908.) 

Boat  unlashing  device,  presented  by  Henry  Bowden,  Norfolk,  Va. 
(1906.) 

Bullock  automatic  tell-tale  fire  annunciator,  presented  by  Rev.  C.  S. 
Bullock,  Stratford,  Conn.  (1907.) 

Thermostat  in  connection  with  the  Bullock  automatic  tell-tale  fire 
annunciator.  Rev.  C.  S.  Bullock,  Stratford,  Conn.  (1908.) 

Carpentier  automatic  safety  stop  valve,  presented  by  John  Twohy 
of  Norfolk,  Va.  (1900.) 

Clayton  fire-extinguishing  system.  (1905.) 
Cap  for  boat  plug,  presented  by  James  Burcher,  Philadelphia,  Pa. 

(1906.) 
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Chair  for  holding  a  life-preserver,  presented  by  George  Fentrick, 
New  York,  N.  Y.  (1906.) 

Copes  automatic  pump  governor,  presented  by  the  American  Boiler 
Economy  Company,  of  Philadelphia,  Pa.  (1907.) 

Coston  water  light,  and  embarkation  signal,  presented  by  Mrs.  A.  L. 
Coston,  New  York,  N.  Y.  (1908.) 

Downs  fusible-plug  stopper,  when  manufactured  of  noncorrosive 
metal,  presented  by  Geo.  H.  Waters,  West  New  Brighton,  N.  Y. 
(1904.) 

Dobler  boiler  attachment,  presented  by  W.  R.  Miller,  New  York, 
N.  Y.  (1906.) 

Flash  light,  presented  by  Joshua  W.  Atlee,  Philadelphia,  Pa. 
(1906.) 

Flash  signal  Hght  and  whistle,  F.  C.  Berwick,  New  York,  N.  Y. 
(1908.)^ 

Garrity's  mechanical  straining  and  filtering  apparatus,  when  manu- 
factured of  iron  or  steel  plates  stamped  and  tested  the  same  as  re- 

quired by  Rule  I  for  boiler  plates;  presented  by  the  Garrity  Filter 
Company,  New  Orleans,  La.  (1904.) 

Hatch  fastener,  M.  Mulholland,  Cleveland,  Ohio.  (1908.) 
Holmes  rescue  signal  (water)  light.  Pain  Manufacturing  Company, 

New  York,  N.  Y.  (1908!) 
Ideal  automatic  pump  governor,  presented  by  the  Ideal  Automatic 

Pump)  Governor  Company,  New  York,  N.  Y.  (1906.) 
Irvine-Lihou  boat  handler,  presented  by  Marine  Safety  Appliance 

Company,  New  York,  N.  Y.  (1906.) 

Company  (Limited),  Sunderland,  England.  (1906.) 

New  England  Navigation  Company's  standard  boat-disengaging 
gear.  (1906.) 

Nicholson  speed  indicator  and  ship's  log,  Barrett  &  Lawrence, 
Philadelphia,  Pa.  (1908.) 

Practical  feed-water  filter,  purifier,  and  separator,  John  A.  Cotter, 
New  Orleans,  La.  (1908.) 

Lewis  H.  Raymond's  boat  plug.  (1881.) 
Raymond  boat-releasing  hook,  presented  by  James  R.  Raymond, 

New  York,  N.  Y.  (1906.) 
Renton  s  safety  boat  plug.  (1883.) 
Boat  plug,  presented  bv  George  W.  Renton,  Brooklyn,  N.  Y. 

(1907.) 
Rich  fire  indicator.  (1905.) 

Boat-detaching  device,  presented  by  Henry  E.  Rottmer,  Washing- 
ton, D.  C,  approved  only  when  installed  with  the  lever  fitted  so  as  to 

be  conveniently  operated  by  the  officer  of  the  boat.  (1906.) 

Randle  patent  boat-disengaging  apparatus,  presented  by  the  New 
York  vShipbuilding  Company,  Camden,  N.  J.  (1907.) 

Rusli  indicator,  Walter  S.  Rush,  Trenton,  N.  J.*  (1908.) 
James  Snolgrove's  automatic  boat  plug.  (1883.) 
Tanks  or  air  chaml)ers,  presented  by  Capt.  J.  W.  Shackford,  of  New 

York,  N.  Y.,  formed  of  reindurated  wood  and  placed  in  boats  of  steam 
vessels  constructed  abroad.  (1900.) 

vStul[)  safety  water  gauge,  presented  by  Fred  J.  Stulp,  Muskegon, 

patent  boat-disen^ presented  by  William  Mills 

Mich.  (1907.) 
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Semple  &  Ward  boat-disengaging  apparatus,  presented  by  Capt. 
Allen  Luckhurst,  International  Navigation  Company,  New  York, 
N.  Y.  (1907.) 

Welin  quadrant  boat  davit,  presented  by  A.  P.  Lundin,  New  York, 
N.  Y.  (1907.) 

PIPE  BOILERS. 

[Boilers  and  steam  generators  not  constructed  of  riveted  iron  or  steel  plates,  approved 
under  section  4429,  Revised  Statutes.] 

F.  D.  Althouse,  New  York,  N.  Y.  (1889.) 
F.  S.  Allen,  New  York,  N.  Y.  (1884.) 
Almy  Water  Tube  Boiler  Company,  Providence,  R.  I.  (Types  A, 

B,  and  C,  1890;  types  D  and  E,  1897.) 
George  W.  Arrowsmith,  Fort  Niagara,  N.  Y.  (1894.) 
American  Fire  Engine  Company,  Cincinnati,  Ohio.  (1900.) 
Authentic  water-tube  boiler,  Bugbee  &  Laycock,  C)hicago,  111. 

(1901.) 
Acme  boiler,  Detroit  Water  Tube  Boiler  Company,  Detroit,  Mich. 

(1902.) 
J.  L.  Anderson,  Seattle,  Wash.  (1904.) 
A.  Perry  BUvin,  Brooklyn,  N.  Y.  (1885.) 
Park  water-tube  boiler,  by  the  Aultman  and  Taylor  Machinery 

Company,  Mansfield,  Ohio.  (1905.) 
C.  M.  Raymond  steam  boiler,  The  Dieter  Steam  Engine  Company, 

New  York,  N.  Y.  (1905.) 
Stickney  safety  steam  generator,  H.  R.  Stickney ,  Portland,  Me. 

(1905.) 

Spokane  Machinery  Supply  Co.,  water-tube  boiler.  (1905.) 
Charles  G.  Rogers,  water-tube  boiler  (modified  form  Roberts  coil 

boiler),  Pittsburg,  Pa.  (1905.) 
The  Bonson  furnace  boiler,  Chicago,  111.  (1905.) 
The  W.  D.  McNaull  water-tube  boiler,  Toledo,  Ohio.  (1905.) 
George  B.  Bray  ton,  Providence,  R.  I.  (1885.) 
The  Belleville  boiler,  presented  by  Miers  Coryell,  of  New  York. 

(1887.) 
Brigham  &  Markham,  Hartford,  Conn.  (1889.) 

Braggin's,  Rochester  Machine  Tool  Works,  Rochester,  N.  Y. 
(1889.) 

Bowdish,  Skaneateles,  N.  Y.  (1890.) 
John  E.  T.  Bartlett,  Brooklyn,  N.  Y.  (1891.) 
Alfred  Box  &  Co.,  Philadelphia,  Pa.  (1892.) 
Ira  Bradley,  Maiden,  Mass.  (1892.) 
Augustus  Bailey,  Spuyten  Duyvil,  N.  Y.  (1893.) 
George  D.  Bower,  Trenton,  N.  J.  (1893.) 
Babcock  &  Wilcox,  New  York,  N.  Y.  (1894.) 

L.  Boyer's  Sons,  New  York,  N.  Y.    (1894,  1901.) 
Buschmann  &  Layman,  Baltimore,  Md.    (1895,  1897.) 
John  Bonner,  Tiburon,  Cal.  (1895.) 
C.  R.  Benton,  Vergennes,  Vt.  (1896.) 

Buckley  patent  water-tube  pipe  boiler,  Rochester  Machine  Tool 
Works,  Rochester,  N.  Y.  (1896.) 

Barr,  Reynolds  &  Co.,  Rochester,  N.  Y.:  E.  P.  Clapp  boiler  No.  1. 
(1897.) 
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George  BoUand,  Pittsburg,  Pa.  (1897.) 
Bretherton  boiler,  James  C.  Wignall,  Philadelphia,  Pa.  (1897.) 
A.  J.  Beach,  MoUne,  111.  (1898.) 
Joseph  G.  Brassard,  Central  Falls,  R.  I.  (1898.) 
Edward  Bounds,  Pittsburg,  Pa.  (1898.) 
James  H.  Brown,  Boston,  Mass.  (1898.) 
Barr  &  Creelman,  Rochester,  N.  Y.  (1900.) 
W.  J.  Boland,  Chicago,  111.  (1900.) 
Bugbee  &  Laycock,  Chicago,  111.    Authentic  water-tube  boiler. 

(1901.) 

Barton  Boiler  Company,  Chicago,  111.;  Barton's  Flash  boiler. 
(1904.) 

Fred  A.  Ballin,  Portland,  Oreg.  (1906.) 
B.  F.  Binnix,  Washington,  D.  C.  (1906.) 
E.  W.  Bailey,  Portsmouth,  Va.  (1907.) 
C.  H.  Caswell,  Newport,  R.  I.  (1887.) 
Miers  Coryell,  New  York;  The  Belleville  boiler.  (1887.) 
Copeland  boiler,  when  composed  in  all  its  parts  of  wrought  iron, , 

copper,  brass,  or  steel;  Northrop  Manufacturing  Company.  (1888.) 
H.  B.  Gumming,  Maiden,  Mass.  (1889.) 
C.  B.  Crowley  &  E.  G.  Browne,  Brooklyn,  N.  Y.  (1889.) 
Clapp  &  Jones  Manufacturing  Company,  Hudson,  N.  Y.  (1889.) 

Crawford  &  Saunier's,  Newark,  N.  J.    C'Passaic,"  1890;  ̂ ^Gem," 1891.) 

Cruikshank's,  Providence,  E.  I.  (1890.) 
E.  J.  Copeland,  New  York,  N.  Y.  (1891.) 

^'Gary's"  steam  generator  changed  from  ̂ 'Gray's,"  Providence, 
R.  I.  (1891.) 

Edward  S.  Clark,  Boston,  Mass.    (1891,  1895,  1898.) 
Clonbrock  Steam  Boiler  Company,  Brooklyn,  N.  Y.    (1891,  1902.) 
Clay  &  Torbensen,  Camden,  N.  J.  (1892.) 
Cole  &  Reinhart,  Camden,  N.  J.  (1892.) 
Louis  S.  Clark,  Pittsburg,  Pa.  (1893.) 
A.  E.  Corey,  Allegheny,  Pa.  (1893.) 
Coller  Yacht  and  Engine  Works,  Detroit,  Mich.;  Coller  sectional 

boiler.    (1893,  1895.) 
E.  P.  Clark,  New  York,  N.  Y.  (1894.) 
The  Coulter  &  McKenzie  Machine  Company,  Bridgeport,  Conn. 

(1894.) 
Christiansen  marine  boiler;    John  A.   Duggan,  Boston,  Mass. 

(1894.) 
C.  R.  Cowley,  Brooklyn,  N.  Y.  (1895.) 
Baylies  C.  Clark,  New  York,  N.  Y.  (1896.) 
J.  F.  Craig,  Toledo,  Ohio;  Craig  water-tube  boilers,  Nos.  1  and  2. 

(1896.) 
E.  P.  Clapp  boiler  No.  1;  Barr,  Reynolds  &  Co.,  Rochester,  N.  Y. 

(1897.) 

WiUiam  Cramp  &  Sons,  Philadelphia,  Pa.-  Yarrow  type  No.  2,  and 
Niclausse  water- tube  boiler.    (1 897 . ) 

W.  T.  Clark,  Boston,  Mass.  (1897.) 
Osceola  Currier,  Newark,  N.  J.  (1897.) 
E.  P.  Chancellor,  Parkers])urg,  W.  Va.    (1 898.) 

J.  Casilciinui,  Brooklyn,  N.  Y.;  T.  F.  Morrin's  pipe  boiler.  (1898.) 
Jamca  Cumcgic,  Now  York,  N.  Y. ;  type    B."  (1899.) 
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Peter  Cone,  Jacksonville,  Fla.  (1899.) 
Ed  Cheetham,  Detroit,  Mich.  (1900.) 
Chas.  R.  Cowley  and  Howell  C.  Cooper,  Everett,  Mass. ;  Cowley 

and  Cooper  boiler.  (1901.) 
Charles  D.  Casad,  Seattle,  Wash.  (1902.) 
C.  B.  Clark,  South  Brewer,  Me.  (1902.) 
B.  F.  Cook,  Fort  Pierce,  Fla.  (1902.) 
E.  J.  Codd,  Baltimore,  Md.;  Smith  patent  boiler.  (1904.) 

,  WiU  F.  Cook,  Oshkosh,  Wis.  (1906.) 
E.  G.  Durant,  for  using  petroleum.  (1888.) 
L.  D.  Davis,  Erie,  Pa.    (1891,  1894,  1898.) 
Anson  C.  Dearing,  Detroit,  Mich.  (1894.) 
Charles  De  Vore,  Philadelphia,  Pa.  (1894.) 
J.  J.  Driscoll,  Stapleton,  N.  Y.  (1894.) 
George  E.  Dow,  Seattle,  Wash.  (1894.) 
John  A.  Duggan,  Boston,  Mass.;  Christiansen  marine  boiler. 

(1894.) 
J.  W.  Dawson,  Wyandotte,  Mich.  (1895.) 
E.  N.  Drouillard,  Wyandotte,  Mich.;  Drouillard  water-tube  boiler 

No.  1.  (1896.) 
Daring  type  Thorny  croft  pipe  boiler,  Thorpe,  Piatt  &  Co.,  New 

York,  N.  Y.  (1897.) 
Robert  Don,  Stockton,  Cal.  (1897.) 
Dearing  water- tube  boiler,  Detroit,  Mich.  (1897.) 
Detroit  Screw  Works,  Detroit,  Mich.;  Taylor  boiler.  (1898.) 
A.  D.  Davis,  Yonkers,  N.  Y.  (1899.) 
Detroit  Water-Tube  Boiler  Company,  Detroit,  Mich.  (1899.) 

The  ''Acme"  boiler.  (1902.) 
W.  E.  Dickey,  New  York,  N.  Y.;  porcupine  boiler.  (1902.) 
C.  F.  Davenport,  Brooklyn,  N.  Y.,  assigned  to  Empire  State  Engi- 

neering Companv,  New  York,  N.  Y.  (1904.) 
WilHam  F.  Duval,  Jersey  City,  N.  J.  (1904.) 
Dobler  boiler  attachment  or  water  heater,  presented  by  W.  R.  Mil- 

ler, New  York,  N.  Y.  (1906.) 
F.  W.  Edwards,  Bayonne,  N.  J.  (1899.) 
Benjamin  P.  Emery,  Kennebunkport,  Me.  (1899.) 
Henrv  Ernst,  New  York,  N.  Y.  (1901.) 

A.  C.^Evans,  Norfolk,  Va.  (1901.) Farnie  &  Geer,  Syracuse,  N.  Y.;  the  Farnie  boiler,  steam  pressure 
to  be  allowed  on  such  boiler  as  the  bracing  will  entitle  the  same  to 
carr}^  (1887.) 

Hugo  L.  Frederick,  copper  boiler.  (1889.) 
William  Flaggs,  Brooklyn,  N.  Y.  (1891.) 
Charles  W.  Foster,  New  Haven,  Conn.    (1892,  1894,  1895.) 
W.  S.  Fairchild,  Newark,  N.  J.  (1892.) 
Walter  B.  Fowler,  Lawrence,  Mass.  (1892.) 
H.  H.  Frederick,  New  Orleans,  3  horsepower.  (1893.) 
Thomas  Fearon,  Yonkers,  N.  Y.    (1893,  1895,  1897.) 
Fenlayson  &  Popkins,  Detroit,  Mich.  (1893.) 
John  A.  Flajole,  Bay  City,  Mich.  (1894.) 
Wilham  Flagg,  Bayonne,  N.  J.    (1895,  1898.) 
H.  E.  Frauz,  steam  generator;  presented  by  J.  H.  Mittendorff, 

Washington,  D.  C.  (1895.) 
A.  W.  Finlayson,  Detroit,  Mich.  (1896.) 
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Fore  River  Engine  Company,  Weymouth,  Mass.  (1897.) 
Samuel  M.  Gray,  Providence,  R.  I.    (1890,  1896.) 
Goodridge  attachment  for  oil  boilers.  (1891.) 

''Gem"  boiler,  Crawford  &  Saunier,  Newark,  N.  J.  (1891.) 
J.  M.  Glover,  Baldwin,  Long  Island,  New  York.  (1892.) 
James  S.  Gedeohn,  Cleveland,  Ohio;  pipe  boiler.  (1892.) 
Griswold  pipe  generator,  Henry  Suttor.  (1893.) 
E.  U.  Gibbs,  Elmira,  N.  Y.  (1894.) 
C.  F.  Galhon,  Baltimore,  Md.  (1895.) 
T.  W.  Godwin  &  Co.,  Norfolk,  Va.  (1896.) 
Gas  Engine  and  Power  Company  and  Charles  L.  Seabury  &  Co., 

New  York,  N.  Y.  (Types  "E,"  "Alga,"  and  ''Enterprise,"  1898; 
"Kanawha"  type,  1899;  "D  improved"  and  "E  improved,"  1893.) 
See  S— Charles  L.  Seabury  &  Co. 

Siren  GalHher,  Normal,  Ky.  (1898.) 
F.  G.  Gibson,  Dorchester,  Mass.  (1899.) 
Thomas  Gowen,  Seattle,  Wash.  (1908.) 
Herreshoff,  Bristol,  R.  I.    (1873,  1878,  and  1898.)  . 
S.  P.  Hedges,  Greenport,  N.  Y.    (1885,  1889,  1895.) 
Hazelton  Company,  water-tube  porcupine  boiler.  (1886.) 
V.  R.  Hyde,  Portland,  Greg.;  the  H.  Statesmen  boiler.  (1886.) 
The  Hartley  boiler;  presented  by  the  Pioneer  Iron  Works,  Brook- 

lyn, N.  Y.  (1887.) 
Hohenstein,  Newark,  N.  J.  (1890.) 
T.  Hansen,  Boston,  Mass.  (1891.) 
E.  Hayes,  Rochester,  N.  Y.  (1891.) 
F.  W.  Hyslop,  New  York,  N.  Y.  (1892.) 
Gardener  C.  Hawkins,  Boston,  Mass.  (1892.) 
H.  J.  Hancock,  New  York,  N.  Y. ;  Howard  steam  generator, 

(1893.) 
A.  C.  Harding,  Chicago,  111.  (1893.) 
Henry  Haenel,  St.  Augustine,  Fla.  (1894.) 
George  H.  Holmes,  Gardiner,  Me.  (1894.) 

.    Hampden  Hyde,  Rochester,  N.  Y.  (1894.) 
Heine  safety  boiler,  hj  E.  D.  Meier,  St.  Louis,  Mo.  (1895.) 
George  Harden,  Detroit,  Mich.  (1895.) 
WiUiam  H.  Herbertson,  Cadwallader,  Pa.  (1896.) 
Henry  A.  House,  Bridgeport,  Conn.  (1897.) 
Henry  E.  Hull,  Clinton,  Conn.  (1899.) 
George  L.  Haman,  Detroit,  Mich.  (1901.) 
Gordon  H.  Hardie,  Victoria,  British  Columbia.  (1902.) 
C.  W.  Hawkes,  Chicago,  111.  (1906.) 
Frank  A.  Hensley,  San  Antonio,  Tex.,  porcupine  boiler.  (1906.) 
Hohenstein  marine  boiler;   presented  by  Oil  City  Boiler  Works, 

New  York,  N.  Y.  (1907.) 
International  Power  Company,  Providence,  R.  I.  (1900.) 

Ernest  A.  John's  boiler,  New  York,  N.  Y.  (1892.) 
J.  B.  Jardine,  San  Francisco,  Cal.  (1894.) 
J.  R.  Jackson,  McKeesport,  Pa.  (1894.) 
W.  E.  Jenkins  and  A.  Stokey,  Tacoma,  Wasli.  (1900.) 
Geo.  E.  Jones,  Newark,  N.  J.  (1900.) 
Ernest  N.  Janson,  Washington,  D.  C.  (1901.) 
Johnson  Service  Company,  Milwaukee,  Wis.  (1907.) 
John  R.  Karatendick,  New  Orleans,  La.  (1884.) 
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Charles  L.  Kraemer,  New  York,  N.  Y.  (1898.) 
J.  H.  Ejing,  Daytona,  Fla.    (1899.    Modification,  1900,  presented 

by  J.  B.  Sloan,  Jacksonville,  Fla.) 
Chas.  Kellogg,  Athens,  Pa.  (1900.) 
Geo.  Krill  &  Bro.,  Baltimore,  Md.  (1900.) 

Charles  H.  Kimball,  Plattsburg,  N.  Y.;  ̂ ^Kaelma"  boiler.  (1902.) 
C.  W.  Krotz,  New  Orleans,  La.  (1903.) 
Keep  &  Co.,  Portland,  Oreg.  (1904.) 
Lidback  Manufacturing  Company,  Portland,  Me.  (1890.) 
J.  Lacroix  and  Ed  Rey,  New  Orleans,  La.    (1892,  1898.) 
Laughlen  &  Co.,  Pittsburg,  Pa.  (1893.) 
John  H.  Lutz,  Michigan  City,  Ind.  (1894.) 
J.  H.  &  J.  D.  Lucas,  St.  Louis,  Mo.  (1895.) 
L.  W.  Loomis,  Carrollton,  111.  (1896.) 
Wilham  H.  C.  Lyons,  Philadelphia,  Pa.  (1896.) 
Paul  W.  Lichtenberger,  Philadelphia,  Pa.  (1897.) 
Luippold  Bros.,  Buffalo,  N.  Y.  (1897.) 
Geo.  Lawley  &  Son  Corporation,  Boston,  Mass.  (1900.) 
Harry  Lawson,  Jersey  City,  N.  J.  (1900.) 

Joseph  C.  Lesley,  St.*^ Albans,  Vt.  (1900.) 
•  S.  C.  Lighthill,  Allegheny,  Pa.  (1900.) 
W.  S.  Lowe,  Lima,  Ohio.  (1900.) 
L.  A.  Langmaid,  Bath,  Me.  (1901.) 
Harry  Lawson,  New  York,  N.  Y.  (1904.) 
U.  G.  Lee,  Chicago,  111.  (1904.) 
Locomotiye  boiler;  presented  by  the  Locomobile  Company  of 

America,  Chicago,  111.  (1904.) 
E.  W.  Mllard,  Troy,  N.  Y.  <1889.) 
C.  B.  Mosher,  Amesbury,  Mass.  (1891.) 

'^McQueen"  boiler;  Sullivan  &  Ehler,  Albany,  N.  Y.  (1891.) 
The  Morrin  Climax  steam  generator,  Clonbrock  Steam  Boiler  Co., 

Brooklyn,  N.  Y.    (1891.    Improved  boiler,  1902.) 

T.  F.  Morrin's  pipe  boiler;  J.  Castleman,  Brooklyn,  N.  Y.  (1898.) 
T.  F.  Morrin,  Brooklyn,  N.  Y. ;  horizontal  and  vertical  types  of 

water- tube  boiler.  (1900.^ 
Frank  Mahoney,  New  York,  N.  Y. ;  a  horizontal  boiler  and  a  verti- 
cal boiler.  (1892.) 

McBride  Bros.'  boiler,  Philadelphia,  Pa.  (1892.) 
C.  McDonagh,  Hancock,  Mich.  (1892.) 
E.  A.  Magee,  Brooklyn,  N.  Y.  (1893.) 
Joseph  Mohr,  Chicago,  111.  (1893.) 
I.  G.  Morgan,  Seattle,  Wash.  (1894.) 
W.  W.  Moore,  Eugene,  Oreg.  (1894.) 
R.  Munroe  &  Son,  Pittsburg,  Pa.  (1894.) 
E.  D.  Meier,  St.  Louis,  Mo.;  Heine  safety  boiler.  (1895.) 
J.  H.  Mittendorff,  Washington,  D.  C. ;  H.  E.  Frauz  steam  genera- 

tor. (1895.) 
W.  J.  McCaffrey  and  Charles  Hilbert,  Sing  Sing,  N.  Y.  (1895.) 
John  Mohr  &  Sons,  Chicago,  111.  (1896.) 
August  Miller,  Jefferson  Parish,  La.  (1897.) 
G.  F.  Martin,  St.  Joseph,  Mich.  (1897.) 
George  F.  Martin,  Benton  Harbor,  Mich.  (1898.) 
George  H.  Mallett,  West  Chester,  N.  Y.  (1898.) 
J.  W.  McQueen,  Detroit,  Mich.  (1899.) 
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Edward  J.  Moore,  Philadelphia,  Pa.  (1899.) 
Tug   Maytham,  Houghton,  Mich.;  copper  fire  furnace,  special. 

(1899.) 
Walter  MacFarlane,  Seattle,  Wash.  (1900.) 
Marine  Iron  Works,  Chicago,  111.  (1901.) 
Philip  J.  Miller,  Annapolis,  Md.  (1903.) 
James  McCartney,  Mobile,  Ala.  (1904.) 
Charles  D.  Mosher,  Mosher  Water  Tube  Boiler  Company,  New 

York,  N.  Y.,  types  A  and  B.  (1904.) 
Miner  flash  steam  generator,  Winthrop  Waite,  New  York,  N.  Y. 

(1907.) 

Northrop  Manufacturing  Company;  Copeland  boiler,  when  com- 
posed in  all  its  parts  of  wrought  iron,  copper,  brass,  or  steel.  (1888.) 

Niclausse  water-tube  boiler;  William  Cramp  &  Sons,  Philadelphia, 
Pa.  '  (1897.) 

New  York  Safety  Steam  Power  Company,  New  York,  N.  Y. ;  the 
Worthington  boiler.    (1891,  1897.) 

New  York  Shipbuilding  Company^  Camden,  N.  J.  (1902.) 
Nott  marine  boiler,  Nott  Fire  Engine  Company,  Minneapolis,  Minn. 

(1906.) 

^    Harvey  T.  Nye,  Toledo,  Ohio.  (1908.) 
Ofeldt's,  Newark,  N.  J.  (1889.) 
Marvin  E.  Otis,  Rochester,  N.  Y.  (1891.) 
William  Oldman,  jr.,  Buffalo,  N.  Y. ;  horizontal  and  vertical  boilers. 

(1896,  1897.) 
Charles  Ogle  and  James  Hall,  Jeffersonville,  Ind.  (1897.) 
F.  W.  Ofeldt  &  Sons,  Brooklyn,  N.  Y.  (1901.) 
James  E.  Orme  and  Henry  H.  Orme,  St.  Paul,  Minn.  (1902.) 
Oil  City  Boiler  Works,  New  York,  N.  Y. ;  Hohenstein  marine  boiler. 

(1907.) 
Pioneer  Iron  Works,  Brooklyn,  N.  Y. ;  the  Hartley  boiler.  (1887.) 

''Passaic"  boiler,  Crawford  &  Saunier,  Newark,  N.  J.  (1890.) 
M.  H.  Plunkett,  boiler,  Nos.  1  and  2,  Baltimore,  Md.  (1892.) 
Perkins  &  Richmond,  Grand  Rapids,  Mich.  (1894.) 
Frank  Printz,  New  Orleans,  La.  (1895.) 
Charles  S.  Parker,  Orange,  Tex.  (1895.) 
R.  C.  Price,  Allegheny,  Pa.  (1895.) 
George  E.  &  Charles  A.  Painter,  Pittsburg,  Pa.  (1896.) 
WilHam  E.  Plummer,  jr.,  Buffalo,  N.  Y.  (1896.) 
Joseph  Provuncher,  East  Providence,  R.  I.    (1896,  1898.) 
D.  A.  Park,  Brooklyn,  N.  Y.  (1897.) 
Dr.  E.  L.  Parker,  Detroit,  Mich.  (1898.) 
J.  E.  Parker,  Chicago,  111.  (1900.) 
Archibald  Pifer,  Braidentown,  Fla.  (1900.) 
Parker  Engine  Company,  Philadelphia,  Pa.  (1901.) 
Thomas  B.  Perkins,  Grand  Rapids,  Mich.  (1901;  improved  por- 

cuj)ine  boiler,  1903.) 
vS.  T.  Powers,  New  Orleans,  La.;  porcupine  boiler.  (1903.) 
PearsonManufacturingCompany,  Allegheny,  Pa. ;  Pittsburgh  boiler. 

(1904.) 
E.  E.  Roberts,  New  York.  (1883.) 

Rochester  Machine  Tool  Works,  Rochester,  N.  Y. ;  Braggin's  boiler 
(1889,  1894);  Buckley  patent  water-tube  pipe  boiler  (1896). 

Martin  R.  Ruble,  Newark,  N.  J.  (1891.) 
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F.  J.  Robinson,  Detroit,  Mich.  (1891.) 
D.  Rousseau,  New  York,  N.  Y.  (1894.) 
C.  Reinhardt,  Baltimore,  Md.  (1895.) 
Roberts  water-tube  boiler.  New  York,  N.  Y.  (1883) ;  improvements 

in  boiler  (1895);  types  F,  G,  H,  and  I  (1897). 

J.  B.  Rives,  St.  Paul,  Minn.;  Waterous  boiler.    (1896.)  ' 
Phil  Rohan,  St.  Louis,  Mo.;  Western  water-tube  boiler.  (1898.) 
Jacob  Ruf,  Newark,  N.  J.  (1899.) 
T.  W.  Rucker,  St.  Louis,  Mo.  (1899.) 
Erdix  Rounds,  Owensboro,  Ky.  (1900.) 
A.  L.  Rhodes,  West  Superior,  Wis.  (1902.) 
Racine  Boat  Manufacturing  Company,  Muskegon,  Mich.;  Racine 

water-tube  boiler.  (1904.) 
Risdon  Iron  Works,  San  Francisco,  Cal.  (1904.) 
Josiah  Robinson,  Watervliet,  N.  Y.  (1904.) 
James  J.  Rohan,  St.  Louis,  Mo.  (1908.) 
The  Shipman  boiler,  for  using  petroleum.  (1886.) 
The  H.  Statesman  boiler,  presented  by  V.  R.  Hyde,  Portland,  Oreg. 

(1886.) 
James  B.  Stead,  sectional  water-tube  boilers,  Nos.  1  and  3.  (1888.) 
Charles  L.  Seabury,  Nyack,  N.  Y.    (1889,  1891,  1894,  1895,  1897.) 

See  G,  Gas  Engine  and  Power  Company  and  Charles  L.  Seabury  &  Co. 

W.  J.  Sanderson's,  Syracuse,  N.  Y.  (1890.) 
Harris  K.  Stroud's,  Hastings,  Minn.  (1890.) 
Sullivan  &  Ehler,  Albany,  N.  Y.;  ''McQueen.''  (1891.) 
Thomas  L.  Sturtevant,  Boston,  Mass.    (1891,  1892,  1895.) 
Shortt  Duplex  Boiler  Company,  New  York,  N.  Y.  (1892.) 
W.  D.  Smith,  Detroit,  Mich.  (1892.) 
Henry  Sutter,  Griswold  pipe  generator  and  Sutter  sectional  porcu= 

pine  boiler.  (1893.) 
Stillman  Saunders,  Providence,  R.  I.  (1893.) 
Seachrist  &  Parker,  Erie,  Pa.  (1893.) 
Lewis  Saunders,  Lawrence,  Mass.  (1894.) 
Lee  H.  Stevens,  New  Albany,  Ind.    (1894,  1895.) 
B.  T.  Squier,  New  York,  N.  Y.  (1895.) 
WiUiam  Skelton,  jr.,  Buffalo,  N.  Y.  (1895.) 
Halcyon  Skinner,  Yonkers,  N.  Y.  (1895.) 
Horace  See,  New  York,  N.  Y.  (1895) ;  improvements  Nos.  1  and  2 

(1904). 
Jacob  H.  Smith,  Baltimore,  Md.  (1895.) 
Isaac  E.  Shepardson,  Providence,  R.  I.  (1896.) 
Speedy  type  Thorny  croft  pipe  boiler,  Thorpe,  Piatt  &  Co.,  New 

York,  N.  Y.  (1897.) 
RichardSpreckelsand  Walter  J.  Way  te,  San  Francisco,  Cal.  (1898.) 
Charles  Stillwell,  Hampton.  Va.  (1898.) 
Wallace  Stebbins  &  Sons,  Baltimore,  Md.  (1900.) 
The  Schaffer  Machine  and  Manufacturing  Company,  Baltimore, 

Md.  (1902.) 
George  W.  Swartz,  Decatur,  Ala.;  porcupine  boiler.  (1902.) 
Emil  Santsche,  Eureka,  Cal. ;  porcupine  boiler.  (1903.) 
Salamandrine  boiler,  manufactured  by  the  Salamandrine  Boiler 

Company,  Newark,  N.  J.,  presented  by  H.  L.  Ricks,  Eureka,  Cal. 
(1903.) 

62444—08  10 
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Schwing  &  Greaud,  Gramercy,  La.  (1904.) 
J.  A.  Shaw,  Newark,  N.  J.  (1904.) 
Smith  patent  boiler,  presented  by  E.  J.  Codd,  Baltimore,  Md. 

(1904.) 
Scott  Engine  and  Construction  Co.,  New  York,  N.  Y.  Types  A  and 

B.  (1908.) 
G.  E.  Tregurtha,  Boston,  Mass.    (1890,  1892.) 
Taylor  Bros.,  Trenton,  N.  J.  (1893.) 
B.  Louis  Toquet,  Westport,  Conn.    (1893,  1894.) 
H.  H.  Taylor,  Detroit,  Mich.  (1895.) 
Taylor  boiler,  Detroit  Screw  Works,  Detroit,  Mich.  (1898.) 
Taunton  Automobile  Company,  Taunton,  Mass. ;  porcupine  boiler. 

(1903.) 
Tabrett  &  Lewin,  San  Francisco,  Cal.  (1903.) 
W.  J.  Tierney  and  WilHam  Marquez,  New  Orleans,  La.  (1895.) 
Winthrop  Thayer,  Boston,  Mass.  (1897.) 
Thorpe,  Piatt  &  Co.,  New  York,  N.  Y.;  Thornvcroft  pipe  boiler, 

''Daring"  and  ''Speedy"  types.  (1897.) 
W.  M.  Towers,  Rome,  Ga.  (1897.) 
W.  C.  Thompson,  Philadelphia,  Pa.  (1897.) 
John  Trasher,  New  Orleans,  La.  (1902.) 
WilHam  R.  Thropp,  Trenton,  N.  J.  (1906.) 
Towne  water-tube  boiler,  presented  by  Benjamin  T.  Squier,  Brook- 

lyn, N.  Y.  (1906.) 
N.  A.  Uren,  Juneau,  Alaska.  (1907.) 
Emil  Volk,  New  York,  N.  Y.  (1894.) 
J.  E.  Vincent,  Palatka,  Fla. ;  a  water-tube  boiler  and  a  porcupine 

boiler.  (1902.) 

Charles  Ward,  Charleston,  W.  Va.  (1883);  coil  boiler  and  "Navy" 
horizontal  pipe  boiler  (1894);  Ward's  torpedo-boat  boiler.  Ward's 
torpedo-boat  boiler  No.  2,  Ward's  straight-tube  launch  boiler  (1895); 
Ward's  Royal  Arch  or  Navy  boiler  (1897). 

S.  Waterhouse,  Boston,  Mass.  (1884.) 
J.  W.  Walters  &  Co.,  sectional  water-tube  boiler.  (1888.) 
Wadham,  1315  Third  avenue,  New  York,  N.  Y.  (1890.) 
Worthington  water-tube  boiler  New,  York  Safety  Steam  Power 

Company,  New  York,  N.  Y.    (1891,  1897.) 
George  &  James  Warrington,  Chicago,  111.  (1891.) 
C.  A.  Wilkerson,  Lynn,  Mass.  (1892.) 
Wickes  Bros.,  East  Saginaw,  Mich.  (1893.) 
Warner  &  Papst,  San  Francisco,  Cal.  (1893.) 
George  L.  Wright,  North  Andover,  Mass.  (1894.) 
Samuel  T.  WilHams,  Baltimore,  Md.  (1894;  modification,  1899 

and  1900.) 
D.  Y.  WilHams,  South  Haven,  Mich.  (1894.) 
W.  Frank  West,  Morris  Heights,  N.  Y.  (1895.) 
George  Warrington,  Chicago,  111.  (1895.) 
Waterous  boiler,  J.  B.  Rives,  St.  Paul,  Minn.  (1896.) 
R.  Weston  &  A.  M.  Lemke,  Saginaw,  Mich.  (1896.) 
George  L.  Whittington,  wSea  Isle  City,  N.  J.  (1896.) 
Charles  P.  Willard,  Chicago,  111.  (1896.) 
Benjamin  A.  Wyatt,  Boston,  Mass.  (1897.) 
Charles  M.  Weber,  Cincinnati,  Ohio.  (1S97.) 
Watson  &  Peterson,  Kansas  City,  Mo.  (1897.) 
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Theodore  H.  Wyman,  Sebec,  Me.  (1897.) 
James  C.  Wignall,  Philadelphia,  Pa.;  Bretherton  boiler.  (1897.) 
Western  water-tube  boiler;  Phil  Rohan,  St.  Louis,  Mo.  (1898.) 
Egbert  P.  Watson,  EHzabeth,  N.  J.    (1898;  modification,  1900; 

porcupine  boiler,  1903.) 
Robert  White,  Brooklyn,  N.  Y.  (1899.) 
Beder  Wood,  Moline,  111.  (1899.) 
George  S.  Wolf,  West  Dover,  Ohio.  (1901.) 
George  Warrington,  Chicago,  111.  (1902.) 
E.  C.  Walker  Co.,  Louisville,  Ky.  (1907.) 
White  patent  steam  generator,  presented  by  The  White  Garage, 

Cleveland,  Ohio.  (1907.) 
Winthrop  Waite,  New  York,  N.  Y.,  the  Miner  flash  steam  generator. 

(1907.) 
H.  T.  Wood,  Pittsburg,  Pa.  (1908.) 
Yarrow  water-tube  boiler.  New  York,  N.  Y.  (1892.) 
Yarrow  type.  No.  2,  Wm.  Cramp  &  Sons,  Philadelphia,  Pa.  (1897.) 
Robert  R.  Zell  &  Co.,  Baltimore,  Md.  (1894.) 
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Line-carrying  guns   84 Marine  steam  boilers   14 
Constructed  of  material  tested  at  mill   13 
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Air  chambers  approved  for  use  on  steam  ves- sels  138 
Air  tanks  of  lifeboats   71 
Alaskan  rivers,  starting,  stopping,  and  back- ing signals  on   121 
Anchors,  floating,  requirements  for   84 
Angle  rings  in  steam  chimney  flues   45,46 
Angle  stitfeners  for  curved  surfaces   29 
Appendix   124 
Appeals  to  supervising  inspector  in  cases  of trial  of  licensed  officers   123 
Axes  on  passenger  vessels   87 
Barges: 

Excursion,  regulations  regarding   114 
Ferry,  life-saving  equipment  on   112 
Passenger,    life-saving    and  fire-fighting equipment  of   77 

Barrels,  fire,  on  passenger  steamers   87 
Bell.   See  Fog  beU;  Signals. 
Bending  test,  steel  and  iron  boiler  plates   12 
Board  of  Supervising  Inspectors,  rules  of order  for   131 
Boat  driU   109 
Boat  plugs  approved  for  use  on  steam  vessels.  138 
Boiler  coverings,  removal  of,  at  annual  inspec- tions  116 
Boiler  flues.   See  Flues. 
Boiler  plates: 
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For  repairs  or  stock,  testing  of,  at  mill. . .  10 
Iron- Bending  test  of   12 
Requirements  for   12 

Requirements  for   10 
Stamping  of   9 
Steel- Quenching  and  bending  test  of   12 
Requirements  for   11 

Testing  of   10 
At  mills   10 

Tests  of,  record  of   13 Boilers: 
Angle  stiffeners  for  curved  surfaces.   29 
Approved  for  use  on  steam  vessels  139 
Bumped  heads  of   24 
Butt  straps  of   18 
Cast  iron  and  steel  in   51,63 Combustion  chambers  and  back  connections 
Copper  tubes  in   21 
Date  of  building  of   54 
Diagonal  stays,  area  of   19 
Donkey   18 
Drawings  and  specifications  for  16,62 
Drilling  of,  to  determine  thickness   18 
Drums  of   64 
Externally  fired,  distance  of  flues  of,  from 
shells   61 

Feed  water  for   53 
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B  o  i  lers— Continued . 
Fittings  of,  material  for   51,52 
Flash   55 
Flat  surfaces  in,  stress  allowable  on   22 
Foreign-built,  admission  of,  to  American 
registry   J  4 

Fusible  plugs  in   54 
Gauge  cocks  of   55 Girders  used  in   21 
Heads  of   24 
Western  rivers   61 

Holes  in- Drilling  of   17,18 
For  pipe  connection,  reinforcement  of. .  49,50 

Hydrostatic  test  of   18,63 
Presence  of  both  local  inspectors  at   117 

Inspected,  report  of  local  inspectors  on   115 
Inspection  of   116 

By  new  engineer   99 
Made  since  February  28,  1872,  pressures 

allowable  on,  table  of   65 
Malleable-iron  fittings  in   63 Manholes  in  shells  of   61 
Western  rivers   61 

Manufacturers'  affidavits  regarding  13,14 Name  plates  for   54 
Porcupine  type,  formula  for  determining 

pressure  on   63 
Pressures  allowable  on— Rule  for   17 

Table  of   65 
Rivet  holes  in   17 
Repairs  to,  engineer's  report  on   99 Safety  valves  for   55 

Lock-up,    to   prevent   excessive  steam pressure   117 Sea  cocks  connected  with   60 

Stays  of— Manufacturer's  affidavit  regarding   21 Maximum  pitch  of   23 
Requirements  for   18 

Steam  gauges  of   55 
Stop  valves  for   60 
Thickness  of,  drilling  to  determine   18 
Unsafe,  engineer's  report  on   99 Water  gauge  of   55 
Water-tube   62 
Copper  and  brass  tubes  and  drums  in   64 
Drawings  for   62 
Hydrostatic  test  of   63 
Pressure  allowable  in  ."   62 Western  river   61 
Fenders  behind   88 

Which  have  been  used  for  other  purposes, 
use  of,  as  marine  boilers   10 

Woodwork  near,  protection  of   61 
Boiler  shells: 

Cylindrical,  pressure  allowable  on   17 
Inspection  of   116 

Boiler-tube  plate,  compressive  stress  allow- able on   31 
Boiler  tubes: 
Lap-welded,  pressure  allowable  on   25 Seamless   steel,   inspection,   testing,  and 

gauging  of   27 Bolts.   See  Socket  bolts;  Stay  bolts. 
Brass  tubes  in  water-tube  boilers   64 
Bridge,  navigator's,  exclusion  of  certain  per- sons from   97 

Buckets,  fire,  requirements  regarding   87 Bulkheads   85 
(149) 
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Bulkheads— Continued. 

On  ferryboats   112 
Butt  straps  on  boilers,  requirements  for   18 
Cable  for  communication  required  on  certain 
steamers   119 

Carley  life  float,  buoyancy,  etc.,  of   79 
Cast  iron  and  steel,  use  of,  in  boilers,  pipes, 

and  connections  51,64 
Certificates  of  inspection: 
Must  be  exposed  on  certain  sail  vessels  and 
barges   114 

Number  of  officers  and  crew  shall  be  stated 
thereon   116 

Cocks.   See  Seacocks;  Stop  valves. 
Color  blindness,  examination  of  licensed  offi- cers for   109 
Cone  tops,  formula  for  pressure  allowable  on. .  45 
Copper  pipe,  use  of,  in  marine  boilers   48 
Copper  tubes,  use  of,  in  water-tube  boilers  ...  64 
Cork,  loose  granulated,  life-preservers  of,  pro- hibition of   82 
Cotton,  baled,  how  bound  and  covered   88 
Diagonal  stays,  area  of  19 
Districts,  supervising,  territory  embraced  in. 5 
Dock,  inspection  of  vessels  in   Ill 
"Doctor,"  use  of,  as  fire  pump   90 Documents,  official,  public  inspection  of   118 
Donkey  boilers,  requirements  for   18 
Draft  of  seagoing  vessels,  maximum,  fixing 

and  marking  of   119 
Drags,  requirements  for   84 

Eighth  district,  starting,  stopping,  and  back- ing signals  in   120 
Elevators,  steam  floating,  location  of  whistles of  .116 
Engineers : 
Grades  of,  and  requirements  for  eligibility 

to  license   97 
Examination  of  boilers  and  machinery  by. .  99 
License  of  {see  Licenses)   98 
Report  of,  on  repairs   99 
Routes  of   97 

Equipments  approved  for  use  on  steam  ves- sels   133 
Evaporators,  steam  pressures  allowable  on  . .  53 
Excursion  steamers  and  barges: 

Issuance  of  permits  for   113 
Lifeboats  and  life-saving  equit)ments  re- quired on   113 
Officers  required  on   114 
Regulations  regarding   113 

Feed  pipe.   See  Pipe. 
Feed  water  for  marine  boilers,  temperature  of.  53 
Feed-water  heaters,  pressure  allowable  on   53 
Fenders,  sheet-iron,  behind  boilers  of  western river  steamers    88 
Ferry  barges,  life-saving  appliances  on   112 Ferryboats   112 
Bulkheads  on   112 
Definition  of   112 
For  railroad  passenger  cars,  life-saving 

equipments,  etc.,  of   113 
Lifeboats  and  life-preservers  for   112 Watch  on   108 

Fifth  district,  starting,  stopping,  and  backing 
signals  in  part  of   120 

Filtering  apparatus  approved  for  use  on  steam vessels   138 
Findings  of  inspectors  in  trials  of  licensed  offi- cers, notification  of   122 
Fire  alarm ,  general   110 
Fire  apparatus: 
Examination  of,  by  both  local  Inspectors. . .  117 
On  passenger  barges   77 On  vessels   87 

Fire  t)arrels,  requirements  regarding   87 
Fire  i)oats,  lifeboats  on   95 
Fire  buckets,  requirements  regarding   87 
Fire  drill  on  passenger  steamers   109 
Fire  extinguishers: 
Approved  for  use  on  steam  vessels   137 
Chcinicjil,  reguluMons  regarding   91 

Fire-extinguishing  system  approved  for  use on  steam  vcHseis   137 

Page. 

Fire  indicator  approved  for  use  on  steam  ves- sels  138 
Fire  pipes,  requirements  for   88,89,90 
Fire  pumps,  requirements  for  89,91 
Fishing  vessels,  steam,  license  for  master  or mate  of   105 
Flanges  in  steam  and  feed  pipes  49, 50 
Flash  boilers   55 
Flat  surfaces,  stress  allowable  on   22 
Float.   See  Life  float. 
Flue  rings: 

A  dam  son,  in  steam  chimney   46 
Angle,  in  steam  chimney   46 Flues: 
Bracing  of   47 
Corrugated,  thickness  of  measurement  of . . .  43 
Externally  fired  boilers   62 
Pressure  allowable  on,  formulas  for   40 
Adamson  type   44 
Brown  type   43 
Cone-shaped   45 
Corrugated   43 
Fox  type   42 
Having  sections  18  inches  long   43 
Leeds  suspension  bulb   42 
Morison  suspension  type   42 
Plain  circular  (in  steam  chimney)   46 
Plain  (supported  by  angle  bars)   44 
Purves  type   42 
Used  for  steam  chimneys   45 
Vertical  type   44 

Pressure  allowable  on,  table  of   37 
Requirements  for   39 
Socket  bolts  in   48 
Steam  chimney— Adamson  rings  in   46 

Angle  rings  in   45,46 
Plain,  pressure  allowable  on   46 
Pressure  allowable  on   45, 46 

Fog  bell  required  on  vessels,  size  and  material of   121 
Freight,  stowage  of,  duty  of  mate  to  super- vise  110 
Furnaces : 

Plates  extending  over,  requirements  for   17 Pressure  allowable  in   41 
Steel  for,  tensile  strength  and  elongation 
required   41 

See  Flues. 
Fusible  plugs: 
Requirements  for   54 
Stopper  approved  for  use  on  steam  vessels . .  138 

Gas  fire  apparatus   88 
Gauge  cocks  on  boilers   55 
Gauges: Steam,  on  boilers   55 

Water,  on  boilers   55 
Girders,  boiler,  formula  for  pressure  on   21 
Guns,  line-carrying   83 
Approved  for  use  on  steam  vessels   135 
Carriages  for,  numbering  of   84 
Manufacturer's  affidavit  of  test  of   84 Powder  charge  for   84 

Hawaiian  Islands,  license  for  master  or  mate 
of  coasting  vessels  In   105 

Heads,  boiler: Pressure  allowable  on   24 
Requirements  for   24 
Western  rivers   61 

Hemp,  baled,  how  bound  and  covered   88 
Hose,  fire,  test  and  inspection  of   91 
Hose,  fire,  when  may  be  uncoupled   91 
Hulls,  boring  of,  to  determine  soundness   110 

See  Inspection. 
Hydrostatic  test  of  boilers   18 
Inflammable  articles,  certain,  prohibited  as 

stores  on  passenger  and  pleasure  steam- ers  119 
Inflammable  material,  protection  of,  from fire   88 
InspecMon  of  steam  vessels   110 

Appllfiution  for   110 
Docked  for  repairs   Ill 
iCm|)loye(l  by  tlio  (iovornment   110 
Vor  renowal  of  certificate,  time  of   Ill 
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Inspection  of  steam  vessels— Continued.  Page. Hulls   110 
Reports  on,  by  local  boards . ,  . .    117 

Inspection  certificates: 
Period  of   Ill 
Revocation  or  suspension  of   Ill 
Signatures  to   Ill 

Inspectors : Duties  of   114 
Local   6 

Joint  examination  of  fire  apparatus  by .. .  117 
Joint  test  of  boiler  by  hydrostatic  pres- 
sure by   117 

Notification  of,  of  decisions  of  supervising 
inspector  and  issuance  of  permits  to 
carry  passengers   115 

Notification  of,  of  licenses  refused,  re- 
voked, or  suspended  in  adjoining  dis- tricts  115 

Reports  by   115 
Rules  for  government  of,  in  trials  of  licensed 
officers   121 

Supervising   5 
Annual  reports  of   115 
Appeal  to,  in  cases  of  trial  of  licensed  offi- cers  123 
Notification  to  local  inspectors  of  deci- sions of,  and  permits  to  carry  passengers 

issued  by   115 
Testimony  of,  method  of  obtaining,  by  other 
inspectors   116 

Instruments  approved  for  use  on  steam  ves- sels  133 
Iron: 

Cast,  use  of,  in  boilers,  pipes,  and  connec- 
tions '   51 Malleable,  fittings  of,  in  boilers,  etc   63 

"Joint  rule"  for  examination  of  fire  appara- tus and  hydrostatic  test  of  boiler   117 
Joints: 

Of  steam  and  feed  pipes  49,50 
Riveted  lap,  formulas  and  tables  for  pitch of  rivets  in   124 
Slip,  in  steam  pipes   51 

Kapok  life-preservers,  prohibition  of   82 
Iiadders  on  passenger  steamers  and  barges   85 
Laws,  pilot,  issue  of,  to  licensees   96 Leeds  furnace   42 
Licenses,  officers': Application  for  94,121 

Engineers'— Classes  of  and  requirements  for   97,98 
Designation  of  tonnage  of  vessels  on   97 For  motor  vessels   100 

Examination  for   94,95 
Notification  of  place  and  date  of   121 Place  of   93 

Ink  to  be  used  for   94 
Issued,  reports  on,  by  local  boards   115 
Light-House  Service,  special   95 Loss  of,  certificate  of   94 
Making  out  of   94 
Masters- Examination  for  color  blindness  before 

granting  of   109 
For  Hawaiian  and  Porto  Rican  coasting vessels   105 
For  sail  vessels  of  over  700  gross  tons   103 
For  barges  carrying  passengers   105 
For  steam  pilot  boats   105 
For  steam  fisiiing  vessels   105 
For  steam  vessels   101,102 For  unfamiliar  waters   96 
Issue  of  pilot  rules  and  regulations  with. .  96 

Mates'— Examination  for  color  blindness  before 
granting  of   109 

Examination  for,  inland  or  river  steamers.  107 
For  Hawaiian  and  Porto  Rican  coasting vessels   105 
For  sail  vessels  of  over  700  gross  tons   104 
For  steam  fishing  vessels   105 
For  steam  pilot  boats   105 
For  steam  vessels   105-107 

Method  of  obtaining   93 
New,  for  change  of  grade   94 

Licenses,  officers'— Continued.  Page. 
Pilots'   96 
Educational  requirement  for   96 Examination  for  color  blindness  before 

granting  of   109 
Experience  required  for   108 
Extension  of,  to  new  route   97 
For  unfamiliar  waters   96 
For  yachts  (owners)   104 
Issue  of  pilot  rules  and  regulations  with. .  96 

Refusal  of,  statement  of  reasons  for   121 
Refused,  report  of,  by  local  boards   117 Renewal  of   96 
Evidence  of  applicants'  title  to   96 For  new  waters  ■   96 

Revocation  of   96 
Rules  of  practice  for  trials  for   122 

Revoked — New  licenses  to  former  holders  of   96 
Report  of,  by  local  boards   117 Surrender  of   96 

Signatures  to   Ill 
Special,  eligibility  of  holders  of,  for  exami- nation for  higher  grade   95 

Suspended- New  licenses  to  former  holders  of   96 
Report  of,  by  local  boards   117 Surrender  of   96 

Suspension  of   96 
Rules  of  practice  for  trials  for   122 Lifeboats : 

Air  tanks  of   71 
Approved  for  use  on  steam  vessels   134 
Capacity  of,  determination  of   73 
Capacity  required  for  different-sized  vessels.  74 Construction  of   71 
Drawings ,  specifications,  and  name  plate  for .  71 
Equipments  of   72 
For  ferryboats   112 For  fire  boats   75 
For  ocean  vessels,  size  and  equipment  of.  72,74 
For  passenger  sail  vessels   77 
For  small  passenger  steamers   76 
For  stern-wheel  towing  steamers   75 
Method  of  carrying   73 Life  floats : 
Carley,  buoyancy,  etc.,  of   79 
Wooden,  requirements  for   83 

Life-preservers: 
Approved  for  use  on  steam  vessels   134 
For  ferryboats   112 For  sail  vessels   77 
Granulated  cork,  loose,  prohibition  of   82 
Kapok,  prohibition  of   82 
Requirements  for   80 

Life-raft  cylinders,  construction  of   77 Life  rafts : 
Approved  for  use  on  steam  vessels   133 
Buoyancy  and  equipments  of   78 
Capacity  determined  by  test   79 
Drawings,  specifications,  and  name  plate  for.  77 
Granulated  cork,  prohibition  of   82 
Marking  of  capacity  on   77 

Light-House  Service,  special  license  for  offi- cers of   95 
Line-carrying  guns  and  i)rojectiles   83 
Approved  for  use  on  steam  vessels   135 
Crew  to  be  drilled  in  use  of,  and  drills  en- tered on  log   84 

Load  line  of  seagoing  vessels,  marking  of   119 Lookout.   See  Watch. 
Low-water  gauge.   See  Water  gauge. 
Iflachinery: 
Approved  for  use  on  steam  vessels   133 
Inspection  of,  by  new  engineer   99 
Unsafe,  engineer's  report  of   99 Manholes  in  boilers   61 
Western  rivers   61 

Manufacturers'  affidavits: 
^  Of  test  of  line-carrying  gun   84 
Regarding  marine  steam  boilers   14 Constructed  of  material  tested  at  the  mill.  13 

Using  steel  braces   21 
Masters : 

License  of  {see  Licenses)   101 
Licensed  master  required  on  every  steam 

vessel  of  over  100  tons  underway  101 
Passenger  steamers,  duties  of  (fire  drill,  etc.)  109 
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Pai^e. 
Mates : 

Inland  or  river  passenger  steamers,  duties of   107 
License  of  (see  Licenses)   105-107 Motor  vessels: 
Engineer's  license  for   100 
Experience  on,  allowable  for  pilot's  license.  108 Whistles  on   119 

IVame  of  steamer,  marking  of,  on  equipments .  86 
Name  plate: On  boiler   54 

On  lifeboats  and  rafts   71,77 
Ninth  district,  starting,  stopping,  and  back- 

ing signals  in   120 
Officers,  licensed: 
Reports  of,  on  accidents   99 
Rules  and  regulations  regarding   92 
Trials  of,  rules  of  practice  for   121 

Officers,  Steamboat-Inspection  Service   5 
Official  records  and  documents,  public  inspec- tion of   118 
Oil  allowed  as  stores  on  passenger  steamers. . .  120 
Passengers,  deck  or  steerage,  assignment  of 

space  to   110 
Passenger  sail  vessels  and  barges: 
Ladders  on   85 
Life-saving  and  fire-fighting  equipment  of. .  77 Passenger  steamers: 
Definition  of   86,91 
Exclusion  of  certain  persons  from  bridge 

and  pilot  house  of   97 
Fire  drill,  etc.,  on   109 Ladders  on   85 
Lifeboats  for   75,76 
Oil  and  petroleima  on   120 
Stairways  on   85 Watchmen  on   108 

Petroleum,  refined: 
Carrying  of,  on  passenger  steamers  120 
Receptacles  for   120 

Pilot  boats,  steam,  license  for  master  or  mate of   105 
Pilot  house: 

Exclusion  of  certain  persons  from   97 
Flashing  of  searchlight  into,  prohibition  of.  121 

Pilot  rules  and  regulations,  issue  of,  to  licen- sees   96 
Pilots; 
Extension  of  route  of   97 
Guidance  of,  by  rules  of  Board  of  Supervising 
Inspectors   108 

Illiterate,  issue  of  licenses  to   96 
License  of  Csec  Licenses)   108 
Route  of,  extension  of   97, 108 

Pipes: 
Bilge   91 Cast  iron  and  steel  in   51 
Copper,  requirements  for   48 
Feed,  joints,  flanges,  etc.,  of   49-51 Fire   88 
Holes  for,  in  boilers,  reenforcement  of   50 
Main  steam,  thickness  of,  and  pressure  al- lowable on   25 
Seamless  steel,  material,  inspection,  and tests  of   27 
Sounding   91 
Steam  — For  fir(3  extinguishing,  requirements  lor. .  88 

Joints,  flanges,  etc.,  of   49.50 
Lap-welded,  annealing  of   50 
Lap-welded,  hydrostatic  test  of   60 
Slip  joints  for   61 Weicled,  requirements  and  tests  for   60 Pitch : 

Of  rivets,  formulas  and  tables  to  determine.  124 
Of  stays,  maximum   23 Plates : 
Extending  beyond  cylindrical  shell  of  boiler 

over  furnace,  retiuirements  for   17 
Lap  joints  in,  fonniiljis  and  tables  of  pitch of  rivets  for   124 
Sre  fU)il(!r  platCH. 

7M  ugH ,  l)oat ,  appro  ved  fo  r  use  on  steam  vessels .  138 
Plugs,  fusible: 

In  hollers   54 
Stopper  approved  for  use  on  steam  vessels.  138 

Page. 
Porcupine-type  boilers,  pressure  allowable  on.  63 Porto  Rico,  license  for  master  or  mate  of  coast 

ing  vessels  in   105 
Projectiles,  line-carrying   83 Pumps: 
Boiler-testing   89 
Fire   88-90 
Connection  of,  with  hold   91 

Steam,  approved  for  use  on  steam  vessels. .  135 Purves  furnace   42 

Quenching  test,  steel  boiler  plates   12 

Railroad  passenger  cars  on  ferryboat,  unlock- ing of  doors  of   113 
Records,  official,  public  inspection  of   118 
Regulations,  pilot,  issue  of,  to  licensees   96 
Repairs: Inspection  of  vessels  docked  for   Ill 

Permit  to  proceed  to  other  ports  for  Ill 
Reports: Annual,  of  supervising  inspectors   115 

Inspectors',  publication  of   115 
Of  accidents— By  licensed  officers   99 
By  local  boards   117 

Of  boilers  inspected,  by  local  boards  115 
Of  examinations  into  alleged  violations  of 

steamboat  law,  by  local  boards  117 
Of  licenses  issued,  revoked,  suspended,  and 

refused,  by  local  boards   117 
Of  repairs,  by  engineer   99 
Of  steamers  gone  out  of  service,  by  local boards   117 
Of  steamers  inspected  and  refused  inspec- 

tion by  local  boards   117 
Of  unsafe  boilers  or  machinery,  by  engineer.  99 
Tabular,  of  vessels  inspected,  etc.,  by  local 
boards   117 

Ring  buoys  may  be  required   83 
Rivet  holes  in  boilers,  drilling  of,  etc   17 
Rivets,  pitch  of,  etc.,  formulas  and  tables  for 
determining   124 

Rockets,  line-carrying   83 
Approved  for  use  on  steam  vessels   135 

Rule  I.— Boiler  plate   9 
Rule  II.— Boilers  and  attachments   15 
Rule  III.— Boats,  rafts,  bulkheads,  and  life- 

saving  appliances   70 
Rule  IV.— Fire  apparatus   86 
Rule  v.— Licensed  officers   82 
Rule  VI.— Inspection  of  steamers   110 
Rule  VII.— Ferryboats   112 
Rule  VIII.— Excursion  steamers  and  barges..  113 
Rule  IX.— Duties  of  inspectors   114 
Rule  X.— Miscellaneous   118 
Rules: 

Of  order  for  meetings  of  Board  of  Supervis- 
ing Inspectors   131 

Pilot,  issue  of,  to  licensees   96 
Safety-valves   55 
Approved  for  use  on  steam  vessels   136 
Area  of   55-67 Lever   60 
Lever,  use  of,  prohibited  on  boilers  built 

after  June  30,  1906    60 
Lock-up  for  steamers  that  have  carried  ex- cess of  steam   117 
Spring-loaded   60 

Sail  vessels: 
Over  700  gross  tons,  license  for  master  or chief  mate  of   103,104 
Passenger- Lifeboat  and  life-preserver  equipment  of.  77 

School-ships,  experience  on   106 Sea  cocks   60 
Seagoing  vessels,  fixing  and  marking  of  draft of   119 
Searchlight,  flashing  of,  into  pilot  house,  pro- hibition of   121 
Separators,  pressure  allowable  on   63 
Shells.    See.  Boiler  shells. 
Signals: Oong,  tubeto  return  soinid  of,  to  pilot  house.  118 

Starting,  stopping,  and  backing,  in  eighth, 
ninth,  and  part  of  fifth  districts   120 

Telegraph,  repetition  of  119 
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Page. 
Siphons,  steam; 
Approved  for  use  on  steam  vessels   136 
For  use  as  bilge  pipes   91 

Slip  joints  in  steam  pipe   51 
Socket  bolts  in  flues   48 
Sounding  apparatus  and  hand  line,  deep  sea, 

required  on  certain  ocean  steamers   117 
Sounding  pipes  required   91 
Speaking  tube  between  pilot  house  and  engine 
room   118 

Stairways  on  passenger  steamers   85 
Stamps  on  boiler  plates: 
Inspector's   10 Manufacturer's   9 Station  bill  on  passenger  steamers  109 

Stay  bolts,  boiler,  requirements  for   18 
Stays,  boiler: Pitch  of   23 
Requirements  for   18 
Stress  allowable  on   18 

Steamboat-Inspection  Service,  officers  of   5 
Steamboat  law,  violations  of,  report  of  inves- 

tigations of,  by  local  boards   117 
Steam -chimney  flues: Adamson  rings  in   46 

Angle  rings  in   46 
Pressure  allowable  on,  formulas  for  45-47 

Steamers  inspected,  refused  inspection,  and 
gone  out  of  service,  reports  on,  by  local boards   115 

Steam  fire  apparatus   86 
Steam  launches,  lifeboat  not  required  for   77 
Steam  pii)e.    See  Pipe. 
Steam  pumps.    See  Pumps. 
Steel,  cast,  use  of,  in  boilers,  pipes,  and  con- nections 51 ,63 
Steering  apparatus,  extra,  on  steamers   85 
Steps  on  passenger  steamers   85 
Stop  valves  for  boilers   60 
Approved  for  use  on  steam  vessels  137 

Subpoenac  to  be  served  on  witnesses  in  trials of  licensed  officers   122 
Superheater.   See  Steam-chimney. 
Supervising  inspectors.   See  Inspectors. 
Tanks: 
Approved  for  use  in  steam  vessels   138 
Requirements  regarding   87 

Telegraph  between  pilot  house  and  engine 
room,  repetition  of  signals  on  119 

Page. 

Telephone  required  between  pilot  house  and 
engine  room  on  certain  steamers   118 

Testing.   See  Boilers;  Boiler  plates,  etc. Testimony: 
In  trials  of  licensed  officers,  recording  of  122 
Of  inspectors,  method  of  obtaining,  by  other 
inspectors   122 

Towing  steamers,  stern-wheel,  lifeboats  for. .  75 Trials  of  licensed  officers: 
Record  of  121,122 
Rules  of  practice  for   121 

Tube  plates,  stress  allowable  on   30 Tubes: 
Copper  and  brass,  in  water-tube  boilers   64 
Lap-welded,  material,  inspection,  and  tests of   26 
Seamless  steel,  material,  tests,  and  gauging 
of   27 

Speaking,  between  pilot  house  and  engine room   118 
To  return  sound  of  gong  signals  to  pilot 
house   118 "Valves: 

■  Approved  for  use  on  steam  vessels   137 Marking  of   53 
On  steam  fire  pipes   88 
Stop,  in  boilers   60 
See  Safety-valves. Vapor  fire  apparatus   88 

Vessels  inspected,  alphabetic  lists  of,  by  local 
inspectors  117 

Watch  on  steamers  108, 120 
Water  gauge  on  boilers   55 
Western  river  boilers   61 

Fenders  behind   88 
Whistles: 

On  motor  vessels  119 
Steam,  location  of  1I6 
Steam,  unnecessary  sounding  of  prohibited.  121 

Witnesses, examination  of,  in  trials  of  licensed 
officers   122 

Woodwork  near  boilers,  protection  of   61 
Yachts: 

License  as  pilot  of   104 
Under  15  gross  tons,  exemption  from  reports 

to  boards  of  inspectors   105 
Yukon  River  steamers,  lifeboats  for   75 

o 
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AMENDED  STEAMBOAT-INSPECTION  RULES  AND  REGULATIONS. 

Department  of  Commerce  and  Labor, 
Office  of  the  Secretary, 

Washington,  March  31,  1909. 

To  supervising  and  local  inspectors.  Steamboat- Inspection  Service,  and 
others  concerned: 

At  the  regular  annual  meeting  of  the  Board  of  Supervising  Inspect- 
ors, Steamboat-Inspection  Service,  held  in  Washington,  D.  C,  from 

January  20  to  February  19, 1909,  in  pursuance  of  section  4-405,  Revised 
Statutes  of  the  United  States,  amendments  were  made  to  the  following- 
named  sections  of  the  General  Rules  and  Regulations:  Sections  1,  6, 
and  7,  Rule  I;  2,  9,  10,  11,  13,  14,  15,  16,  20,  23,  25,  28,  and  32,  Rule 
II;  2,  3,  8,  13,  21,  22,  23,  27,  and  35,  Rule  III;  1,  2,  and  3,  Rule  IV; 
3,  11,  19,  23,  29,  39,  49,  52  (new),  and  53  (new).  Rule  V;  5,  Rule  VI; 
4,  Rule  VIII;  6,  Rule  IX,  and  3,  Rule  X. 

These  amendments  to  the  rules,  having  received  the  approval  of  the 
Secretary  of  Commerce  and  Labor,  have  now  the  force  of  law,  as  pro- 

vided in  section  4405,  Revised  Statutes,  and  must  be  observed  accord- 
ingly. 

The  title  of  placard  form  803  and  pamphlet  form  804,  which  read 

"  Pilot  Rules  for  the  Inland  Waters  of  the  Atlantic  and  Pacific  Coasts," 
was  amended  to  read  "  Pilot  Rules  for  the  Inland  Waters  of  the  Atlan- 

tic and  Pacific  Coasts  and  on  the  Gulf  of  Mexico,  except  Rivers  Emp- 
tying into  the  Gulf  of  Mexico  and  their  Tributaries." 

The  rules  relating  to  posting  of  pilot  rules  on  steam  and  motor  ves- 
sels of  25  gross  tons  and  under,  contained  in  the  pilot  rules  for  the 

various  waters  of  the  United  States,  were  amended  so  as  to  read : 

•  On  steam  and  other  motor  vessels  of  25  gross  tons  and  under  and  of  more  than  10 
gross  tons,  two  copies  of  the  placard  form  of  the  pilot  rules  shall  be  kept  on  board, 
and,  where  practicable,  one  copy  thereof  shall  be  kept  conspicuously  posted  up  in  the 
vessel.  On  steam  and  other  motor  vessels  of  not  more  than  10  gross  tons,  two  copies 
-«f  the  pamphlet  form  of  the  pilot  rules  shall  be  kept  on  board,  and,  where  practicable, 
one  copy  thereof  shall  be  kept  conspicuously  posted  up  in  the  vessel. 

The  approval  of  the  Pyrene  fire  extinguisher  by  the  executive 
committee  of  the  Board  of  Supervising  Inspectors  was  ratified  by  the 
Board,  which  action  was  approved  by  the  Secretary  of  Commerce 
and  Labor. 

The  life-saving  and  other  equipments  approved  by  the  Board  at 
this  meeting,  which  also  received  the  approval  of  the  Secretary  of 
Commerce  and  Labor,  under  the  authority  of  section  4491,  Revised 
Statutes,  and  pipe  boilers  approved  by  the  Board  at  this  meeting, 
under  the  provisions  of  section  4429,  Revised  Statutes,  are  included 

in  the  list  of  ̂ 'Instruments,  machines,  and  equipments  approved  for 
use  on  vessels,"  and  in  the  list  of  approved  boners,  in  this  publication. 

Ormsby  McHarg, 

Acting  Secretary. 
(3) 





OFFICERS  OF  THE  STEAMBOAT-INSPECTION  SERVICE/ 

Geo.  Uhler,  Supervising  Inspector-General, 
William  F.  Gatchell,  Chief  Cleric, 

Washington,  D.  C. 

SUPERVISING  INSPECTORS. 

First  district. — John  Bermingham,  San  Francisco,  Cal. 
Second  district, — Ira  Harris,  New  York,  N.  Y. 
Third  district. — John  W.  Oast,  Norfolk,  Va. 
Fourth  district. — Joseph  J.  Dunn,  St.  Louis,  Mo. 
Fifth  district. — John  D.  Sloane,  Dubuque,  Iowa. 
Sixth  district. — Eugene  L.  Dorsey,  Louisville,  Ky. 
Seventh  district. — Daniel  J.  Dougherty,  Cincinnati,  Ohio. 
Eighth  district. — Charles  H.  Wescott,  Detroit,  Mich. 
Ninth  district. — James  Stone,  Cleveland,  Ohio. 
Tenth  district, — John  A.  Cotter,  New  Orleans,  La. 

TERRITORY  EMBRACED  IN  SUPERVISING  DISTRICTS. 

First  district  embraces  all  waters  and  rivers  of  the  United  States 
west  of  the  Rocky  Mountains,  and  the  Hawaiian  Islands. 
Second  district  embraces  the  waters  of  the  Atlantic  coast,  rivers, 

and  tributaries  between  the  Bay  of  Passamaquoddy  and  Cape  Charles. 
Third  district  embraces  the  waters  of  the  Atlantic  coast,  rivers, 

and  tributaries  between  Cape  Charles  and  Cape  Sable. 
Fourth  district  embraces  the  Mississippi  River  and  tributaries 

from  above  Greenfield,  Mo.,  up  to  and  including  Keokuk,  Iowa;  the 
Illinois  River,  below  Peoria,  and  the  Missouri  River  up  to  the  mouth 
of  the  Niobrara  River  at  its  junction  with  the  Missouri  River. 

Fifth  district  embraces  the  upper  Mississippi  River  and  its  tribu- 
taries above  Keokuk,  Iowa;  the  Red  River  of  the  North,  and  that 

part  of  the  Missouri  River  and  its  tributaries  above  its  junction  with 
the  Niobrara  River,  and  all  that  portion  of  Lake  Superior  bounded  by 
the  States  of  Minnesota  and  Wisconsin. 

Sixth  district  embraces  the  Ohio  River  and  tributaries  up  to  and 
including  Carrollton,  Ky.,  and  the  Mississippi  River  and  tributaries 
from  Greenville,  Miss.,  up  to  and  including  Greenfield,  Mo. 

Seventh  district  embraces  the  Ohio  River  and  tributaries  above 
Carrollton,  Ky. 

Eighth  district  embraces  all  the  waters  of  the  lakes  north  and 
west  of  Lake  Erie,  with  their  tributaries,  except  that  portion  of  Lake 
Superior  which  is  bounded  by  the  States  of  Minnesota  and  Wisconsin, 
and  also  includes  the  upper  portion  of  the  Illinois  River  down  to  and 
including  Peoria,  111. 

"List  of  officers  and  clerks  corrected  to  April  19,  1909. 

(5)  
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Ninth  district  embraces  all  the  waters  of  the  River  St.  Lawrence, 
Lakes  Erie,  Ontario,  and  Champlain,  and  their  tributaries. 
Tenth  district  embraces  the  coast  and  tributary  waters  of  the 

Gulf  of  Mexico,  between  Cape  Sable  and  the  mouth  of  the  Rio  Grande, 
and  the  Mississippi  River  and  tributaries  to  Greenville,  Miss.,  and 
Porto  Rico. 

LOCAL  INSPECTORS. 

Port. Ofliulls. Of  boilers. 

San  Francisco,  Cal  ....do  
....do  
....do  
....do  
Portland,  O.eg  
Seattle,  Wash   do  
 do  

....do  
 do..  

Juneau,  Alaska  
St.  Michael,  Alaska. . . 
Honolulu,  Hawaii  
New  York,  N.  Y   do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  

Boston,  Mass  
 do  
 do  
 do  

Philadelphia,  Pa   do  
 do  
 do  
 do  

New  London,  Conn. . . 
Albany,  N.  Y  
Portland,  Me  
Providence,  R.  I  
Bangor,  Me  
New  Haven,  Conn  
Norfolk,  Va  
 do  
 do  

O.  F.  Bolles. 

James  Guthrie,  assistant  
Frank  11.  Turner,  assistant  
John  N.  Ansell,  assistant  
Edward  S.  Edwards  
Bion  B.  Whitney  
Evan  Griffiths,  assistant  
Chailes  F.  Herrinian,  assistant. 
Edward  G.  Rouse,  assistant  
Donjild  S.  Ames,  assistant «.... Geo.  H.  Whitney  
Thomas  P.  Leering  
William  Howe  
Henry  M.  Seeley  
Geo.  T.  Charlton,  assistant  
Frank  J.  Smith,  assistant  
Charles  M.  Bunce,  assistant  
Thos.  H.  Foster,  assistant  
Joseph  Watkinson,  assistant. . 
Albert  H.  Terry,  assistant  
Henry  Wellman,  assistant  
Cornelius  H.  Smith,  assistant.. 
Everett  J.  Millikin,  assistant.. 
H.  McG.  Taylor,  assistant  
Hector  R.  Campbell,  assistant. 
Alan  S.  Johnstone,  assistant. . 
Humphrey  Jones,  assistant. . . 

Baltimore,  Md   do  
 do  
 do  

Charleston,  S.  C  
Savannah,  Ga  
Jacksonville,  Fla  , 
St.  Louis,  Mo  , 
Dubuque,  Iowa  
Duluth,  Minn  
Louisvin(!,  Ky  
Evansvillo,  Ind  
Nashville,  Tvnn  
Mcnjphis,  Tenn  
Cincinnati,  Ohio  
i'oifit  I'loasant,  W.  Va 
I'ittshing,  Pa  
Dortoit,  Mich  
Chicago,  111  

Wm.  A.  Carleton  
Oscar  G.  Haines,  assistant  
Henry  L.  Thompson,  assistant. 
Frank  C.  Lane,  assistant   
Redford  A.  Sargent  , 
Harry  S.  Miller,  assistant  , 
Hannon  M.  Power,  assistant... 
Hugh  MacPherson,  assistant... 
Peter  C.  Rickmers,  assistant... 
Wm.  E.  Withey  
Robert  B.  Keller  
George  A.  Pollister  Edsvard  Wilcox  
Chas.  O.  Cousins  
Victor  E.  Wright  
Robert  E.  Tapley  
Alexander  Calcott,  assistant. . . 
August  E.  Blom,  assistant  
Chas.  W.  V/right  
Richard  A.  Dunn,  assistant.... 
Lewis  F.  I'owell,  assistant   Ernest  D.  Sproul,  assistant  FrcKlerick  B.  Rice  
Wm.  G.  Lee  
Wm.  A.  Shaw  
Archibald  Gordon  
George  B.  Knapp  
John  Monaghan  
John  K.  Abraham  
Richard  11.  Williams  
fieorge  M.  (Jreon  
William  J.  Hodge  
John  K.  Pevton  
Wm.  H.  Clark  
Isaac  B.  Williams  
Frederick  J.  Mono  
Ira  B.  MansHeld  

John  K.  Bulger. 
John  E.  Wynn,  assistant. 
Joseph  P.  Dolan,  assistant. 
John  B.  Wolters,  assistant. 
George  W.  Quinn,  assistant. Geo.  F.  Fuller. 
Robert  A.  Turner. 
Harry  C.  Lord,  assistant. 
Thomas  J.  Young,  assistant. 
Thomas  Short,  assistant. 
George  Q.  Weldin,  assistant.^ Frank  H.  Newhall. 
Thomas  J.  Heeney. 
Carl  F.  Lehners. 
John  L.  Crone. 
Wm.  G.  Fenwick,  assistant. 
Wm.  H.  Powers,  assistant. 
Richard  F.  Wilson,  assistant. 
Charles  Stewart,  assistant. 
John  V/.  Fleming,  a^istant. 
John  J.  McCarthy,  assistant. 
John  W.  Waters,  assistant. 
John  E.  Gunn,  assistant. 
Jesse  O.  Arkebaucr,  assistant. 
Alfred  G.  Knights,  assistant. 
Frank  C.  Williams,  assistant. 
George  F.  Coleman,  assistant. 
John  B.  Hay  ward,  a.ssistant.ft 
Edward  G.  Allen,  assistant.c Andrew  J.  Savage. 
Wm.  M.  Oilman,  assistant. 
Wilfred  Dougherty,  assistant. 
Albert  R.  Jackson,  assistant.** David  H.  Howard. 
Samuel  A.  Mills,  assistant. 
John  E.  Wilson,  assistant. 
Clement  A.  Mattson,  assistant. 
Joseph.  N.  J.  Seltzer,  assistant. 
John  Stewart. 
Andrew  Gaul. 
John  H.  Trevett. 
Chas.  A.  Potter. 
Walter  L.  Blaisdell. 
Frederick  L.  Dennis. 
Edward  W.  Bray. 
Thomas  J.  Hanlon,  assistant. 
Henry  L.  Simpson,  assistant. 
Edwin  F.  Wliito. 
Michael  Stanton,  assistant. 
George  L.  Taylor,  assistant. 
Joseph  K.  Cotton,  assistant. 
John  T.  Borden. 
Edward  B.  Fitzgerald. 
Chas.  A.  Spencer. 
Wm.  J.  Macdonald. James  I.  Gary. 
Michael  F.  Chalk. 
Charles  T.  Gr(>enwood. 
John  11.  Moore. 
Joe  M.  St.  John. 
Henry  C.  Wultz. (leorge  W.  Danioron. 
J  nines  W.  Kidney. 
Charles  G.  Thomas. 
George  M.  Milne. 
Roy  L.  Peck. 

a  Detailed  in  Portland,  Oreg. 
b  Detailed  in  Pitlsl)urg,  I'a. 

c  Detailed  in  Coatesville,  T'a. ''Detailed  to  Providejice,  U.  I. 



7 

LOCAL  INSPECTORS— Continued. 

District. Port. Of  hulls. Of  boilers. 

Eighth. 

Ninth. 

Tenth. 

Grand  Haven,  Mich.. 
Marquette,  Mich  
Milwaukee,  Wis  
....do  
 do  
 do  
 do  

Port  Huron,  Mich, . . 
Cleveland,  Ohio  
ButMo,  N.  Y  
 do  
 (10  

Burlington,  Vt  
Osvego,  N.  Y  
Toledo,  Ohio  
New  Orleans,  La  
;!!!do!!!;!!;;!!]!!!; 
Apalachicola,  Fla  
Galveston,  Tex  
Mobile,  Ala  
San  Juan,  Porto  Rico. 

Robert  Reid  
Charles  M.  York  
Frank  W.  Van  Patten  
Thos.  W.  Swift,  assistant  
Henry  C.McCallum,  assistant  a Gustav  E.  Atkinson,  assistant 
Samuel  Thurston,  assistant  c. Willis  W.  Stewart  
Nils  B.  Nelson  
Frederick  L.  R.  Pope  
James  M.  Todd,  assistant  
Thomas  W.  Gould,  assistant  d 
Byron  J.  Holt  John  R.  Molther  
Clharles  A.  Potter  
Benjamin  F.  Kelly  
Robert  J.  McBride,  assistant. 
Wm.  Norman,  assistant  
George  H.  Whiteside  John  Leech  
Samuel  Taylor  Wm,  K.  Martin  

Charles  C.  Eekliff. 
Charles  M.  Gooding. 
William  A.  Cojlins. 
Perry  N.  Kuaggs,  assistant. 
John  T.  Farnham,  assistant.^ 
William  Nicholas,  assistant. & 
George  Purvis,  assistant,  c Frank  Van  Liew. 
James  McGrath. 
Joseph  G.  Schumacher. Wm.  P.  Nolan,  assistant. 
Silas  H.  Hunter,  assistant .d 
Andrew  I.  Goodhue. 
Robert  Chestnut. 
Wm.  F.  Phetz. 
Cecil  N.  Bean. 
Peter  J.  Dromgool,  assistant. 
Chas.  W.  De  Witt,  assistant. Alton  Pierce. 
Felix  Smith. 
Eugene  O'Brien. Robert  F.  Hall. 

a  Detailed  to  Detroit,  Mich. 
b  Detailed  to  Chicago,  111. 

c  Detailed  to  Grand  Haven,  Mich. 
d  Detailed  to  Cleveland,  Ohio. 

Clerics  to  Supervising  Inspector,  Second  District. 

Walter  "Richards,  New  York,  N.  Y. Harry  A.  Quiremand,  New  York,  N.  Y. 

Clerks  to  local  boards. 

Thomas  R.  Craigie,  San  Francisco,  Cal. 
Hugo  Hauser,  San  Francisco,  Cal. 
Chas.  D.  Holliger,  San  Francisco,  Cal. 
Arthur  F.  Merrill,  Portland,  Oreg. 
Willis  H.  Rooks,  Seattle,  Wash. 
Wesley  E.  Walker,  Seattle,  Wash, 
Lawrence  F.  Converse,  Juneau,  Alaska. 
Gustavus  E.  Hart,  St.  Michael,  Alaska. 
James  J.  Sullivan,  Honolulu,  Hawaii. 
Frank  J.  Dunlea,  New  York,  N.  Y. 
John  Groener,  jr.,  Nevv'"  York,  N.  Y. Joseph  C.  Trotter,  New  York,  N,  Y, 
D.  J.  Phelan,  New  York,  N.  Y. 
Thomas  B.  Martin,  New  York,  N.  Y. 
William  C.  Osborne,  New  York,  N.  Y. 
John  J.  J.  Halloran,  New  York,  N.  Y. 
Max  Rolnik,  New  York,  N.  Y. 
Herman  Guth,  New  York,  N.  Y. 
George  A.  Copeland,  Boston,  Mass. 
John  M.  B.  Kelly,  Boston,  Mass. 
James  E.  Gallagher,  Philadelphia,  Pa. 
William  E.  McFarland,  Philadelphia,  Pa. 
Chas.  W.  Loux,  Philadelphia,  Pa. 
John  J.  Mclntee,  New  London,  Conn. 
Thomas  J.  Reilly,  Albany,  N,  Y. 
W.  H.  O' Prion,  Portland,  Me. 
James  N.  Stover,  Providence,  R.  I. 
Earl  Crandlemire,  Bangor,  Me. 
John  S.  Conway,  New  Haven,  Conn. 
George  M.  Kitzmiller,  Norfolk,  Va, 
Wm,  G,  Collings,  Norfolk,  Va. 
Chas.  L.  Wiegand,  Baltimore,  Md. 
George  B.  Sprov/,  jr.,  Baltimore,  Md. 

Horace  N.  Woodruff,  «  Baltimore,  Md. 
Harry  F,  Kabernagel,  Charleston,  S.  C. 
George  A,  Gregory,  Savannah,  Ga. 
H.  R.  Maxey,  Jacksonville,  Fla. 
Henry  E.  Folluo,  St.  Louis,  Mo. 
Wm,  R,  Oliver,  Dubuque,  Iowa. 
Donald  McLennan,  Duluth,  Minn. 
Arley  R.  Kimmerling,  Louisville,  Ky. 
Emory  F.  Kohlmeier,  Evansville,  lad. 
Ozro  W.  Brumfiel,  Nashville,  Tenn. 
James  F.  Reed,  Memphis,  Tenn. 
Augustus  W.  Snyder,  Cincinnati,  Ohio. 
Victor  M.  Grubb,  Pittsburg,  Pa. 
George  E.  Meddaugh,  Point  Pleasant,  W. Va. 

Alfred  J.  Doyle,  Detroit,  Mich. 
Arthur  E.  Schutt,  Chicago,  HI. 
Elmer  C.  Hurless,  Grand  Haven,  Mich. 
Elmer  H.  Becktell,  Marquette,  Mich. 
Lee  R.  Wliitney,  Milwaukee,  Wis. 
David,  McArron,  Port  Huron,  Mich. 
Edward  Lawlor,  Cleveland,  Ohio. 
John  E.  Mulroy,  Buffalo,  N.  Y. 
Harold  R.  Bassett,  Buffalo,  N.  Y. 
Willis  E.  Monty,  Burlington,  Vt. 
Charles  F,  Hager,  Oswego,  N.  Y. 
Edward  M.  Mansuy,  Toledo,  Ohio. 
George  J.  West,  New  Orleans,  La. 
Frederick  J.  de  Moll,  New  Orleans,  La. 
Wm.  J.  Glasgow,  Apalachicola,  Fla. 
Ben  L.  Read,  Galveston,  Tex. 
J.  Brooks  Clark,  Mobile,  Ala. 
William  Dunkerly,  San  Juan,  P.  R. 

a  Detailed  to  Coatesville,  Pa. 





GENERAL  RULES  AND  REGULATIONS. 

Rule  I. — Boiler  Plate. 
Section. 

Bending  and  quenching  test  of  steel   7 
Bending  test  of  iron   8 
Bessemer  steel  plate  allowed  for  tubes   7 
Boilers  used  for  other  than  marine  purposes  allowed  under  certain 
conditions   4 

Chemical  test  required  of  steel  plate   7 
Ductility  and  other  qualities  of  steel  plate,  how  obtained   7 
Ductility  and  other  qualities  of  iron  plate,  how  obtained   8 
Foreign-built  boilers  of  vessels  admitted  to  American  registry   10 
Form  of  recording  tests   9 
Gauge  for  determining  the  thickness  of  boiler  plates   9 
Iron  plates,  tests  required  of   8 
Manufacturers  to  furnish  affidavit.   9 

Manufacturer's  aflSdavit,  form  of   9 
Plates,  how  to  be  stamped  by  manufacturer   1 
Plates,  how  to  be  stamped  by  inspectors   5 
Plates,  restamping  of   2 
Plates,  rating  tensile  strength  of   3 
Plates  for  repairs  or  to  be  carried  in  stock  may  be  tested   5 
Physical  test  required  of  steel  plate   7 
Physical  test  required  of  iron  plate   8 
Restamping  of  plates   2 
Sample  pieces,  dimensions  of,  and  how  prepared   6 
Steel  plates,  only  basic  or  acid  open-hearth  to  be  allowed,  except Bessemer  steel  for  tubes   7 
Steel  plate,  tests  required  of   7 
Steel  plate,  certificate  required  of  kind  of  manufacture,  and  of 

chemical  analysis  of   7 
Tensile  strength  to  be  rated  with  lowest  stamp  on  plate   3 
Tensile  strength,  how  obtained   6 
Tensile  strength  of  steel,  limits  of   7 
Tensile  strength  of  iron,  limits  of   8 
Tensile  strength  of  foreign-built  boilers  admitted  to  American 
registry   10 

STAMPS. 

1.  Every  iron  or  steel  plate  intended  for  the  construe-  §-1431,  r.s. 
tion  or  repairs  of  boilers  to  be  used  on  steam  vessels  shall 
be  stamped  by  the  manufacturer  in  at  least  five  places 
and  in  the  following  manner: 

At  the  corners,  at  a  distance  of  about  8  inches  from  the 
edges,  and  at  or  near  the  center  of  the  plate,  with  the 
name  of  the  manufacturer,  the  place  where  manufac- 

tured, and  the  number  of  pounds  tensile  stress  it  will  bear 
to  the  sectional  square  inch,  which  must  not  be  less  than 

(9) 
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(1,1)  45,000  pounds  for  iron  or  50,000  pounds  for  steel:  Pro- 
vided, liowever,  That  where  the  origmal  plate,  as  rolled,  is 

cut  into  smaller  plates,  or  sheets,  each  sheet  or  plate 
thereof  shall  bear  at  least  one  stamp  in  such  location  as 
will  best  insure  identification  of  the  plate  or  sheet  when 
assembled  in  construction  or  used  in  repairs. 

§4431,  R.s.  2.  Any  plate  may  be  restamped  by  the  manufacturer 
in  the  presence  of  a  local  or  assistant  inspector,  to  the 
tensile  strength  of  the  sample:  Provided,  That  such  re- 
stamping  is  within  the  limits  prescribed  by  these  rules, 

and  done  before  shipment  fi'om  the  mills. 
R^s.  3-  ̂ ^^ienever  inspectors  shall  find  a  plate  of  iron  or 

steel  with  stamps  difi^ering  as  to  the  tensile  strength  of  the 
material  they  shall  rate  the  tensile  strength  of  the  same  in 
accordance  with  the  lowest  stamp  found  thereon. 

§  4430,  R.s.  4^  Boilers  built  since  February  28,  1872,  of  material 
stamped  and  tested  according  to  the  requirements  of  sec- 

tion 4430,  Revised  Statutes,  and  having  a  record  thereof 
in  the  ofiice  of  the  local  inspectors  in  the  district  where 
the  boiler  v^^as  built  or  intended  to  be  used,  may  be  used 
for  marine  purposes,  notwithstanding  that  such  boilers 
may  have  been  used  for  other  purposes:  Provided,  That 
in  the  judgment  of  the  local  inspectors  they  are  deemed 
safe  for  the  purpose. 

§  4431,  R.s.  ^  ^Yie  plates  possess  the  physical,  chemical,  and 
other  lawful  qualities  required  by  these  rules,  the  in- 

spector making  the  test  shall  stamp  the  plate  near  the 

manufacturer's  stamp,  with  the  official  stamp  of  the 
United  States  Steamboat-Inspection  Service,  and  with the  initials  of  his  name  and  a  serial  number. 

Plates  may  be  tested  and  inspected  at  the  m.ills  for  re- 
pairs to  marine  boilers  or  to  be  carried  in  stock,  the  report 

of  such  test  to  be  in  duplicate,  one  copy  to  be  furnished 
through  the  supervising  inspector  to  the  local  inspectors 
in  the  district  where  the  purchaser  of  such  material  is 
located,  and  the  other  to  the  purchaser,  who  shall  deliver 
a  copy  of  the  same  to  the  parties  using  the  material,  who, 
in  turn,  shall  submit  the  same  to  the  local  inspectors  in 
the  district  where  the  material  is  to  be  used,  before  being 
assembled  in  the  boiler.  Steamers  carrying  such  repair 
material  to  be  used  in  emergencies  shall  carry  the  record 
of  each  sheet  of  such  material  on  board. 

TESTING. 

^§§_  4430,  4431,  6.  After  June  30,  1905,  every  iron  or  steel  plate  sub- 
ject to  tensile  strain,  to  be  used  in  the  construction  or  re- 

pairs of  boilers  for  steamers  subject  to  the  provisions  of 
Title  LII,  shall  be  inspected  and  tested  by  an  inspector 
duly  authorized  under  the  provisions  of  said  title,  as  fol  - 
lows: 

All  material  must  be  free  from  laminations,  cracks, 
scabs,  or  other  defects  tending  to  reduce  its  strength. 
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All  plates  which  show  defects  in  these  or  other  respects  (I,  6) 
shall  be  rejected. 

From  each  plate  as  rolled  there  shall  be  taken  two  test 
pieces,  one  for  tensile  test  and  one  for  bending  test.  The 
piece  for  tensile  test  shall  be  taken  from  the  side  of  the 
plate  at  about  one-third  of  its  length  from  the  top  of  the 
plate,  and  the  piece  for  bending  test  shall  be  taken  trans- 

versely from  the  top  of  the  plate  near  the  center. 
All  the  pieces  shall  be  prepared  so  that  the  skin  shall 

not  be  removed,  the  ed^es  only  planed  or  shaped. 
In  no  case  shall  test  pieces  be  prepared  by  annealing  or 

reduced  in  size  by  hammering. 
Tensile-test  pieces  shall  be  at  least  16  inches  in  length, 

from  H  to  d-h  inches  in  width  at  the  ends,  v/hich  ends  shall 
join  by  an  easy  fillet,  a  straight  part  in  the  center  of  at 
least  9  inches  in  length  and  1^  inches  in  width,  in  form 
according  to  the  following  diagram,  marked  with  light 
prick  punch  marks  at  distances  1  inch  apart,  spaced  so  as 
to  give  8  inches  in  length :  Provided,  Jiowever,  That  where 
samples  are  tested  on  the  testing  machines  of  the  Steam- 

boat-Inspection Service  the  test  pieces  shall  not  have  a 
greater  v/idth  on  the  ends  than  2  inches,  and  shall  be  1 

inch  w^ide  in  the  straight  part  in  the  center. 

■{    About  3  inches.  ^ 9  inches. ^    About  3  inches,  j. 

STEEL  PLATES. 

7.  Only  steel  plates  manufactured  by  what  is  known 
as  the  basic  or  acid  open-hearth  processes  will  be  allov/ed 
to  be  used  in  the  construction  or  repairs  of  boilers  for 
marine  purposes,  and  the  manufacturer  shall  furnish  a 
certificate  with  each  order  of  steel  tested,  stating  the 
technical  process  by  which  said  steel  was  m.anufactured. 
This  is  not  intended  to  apply  to  plates  used  in  the  con- 

struction of  Bessemer  steel  tubes. 

No  plate  made  by  the  acid  process  shall  contain  more 
than  .06  per  cent  of  phosphorus  and  .04  per  cent  of  sul- 

phur, ancl  no  plate  made  by  the  basic  process  shall  contain 
more  than  .04  per  cent  of  phosphorus  and  .04  per  cent  of 
sulphur,  to  be  determined  by  analysis  by  the  manufactur- 

ers, verified  by  them,  and  a  copy  furnished  the  inspector 
for  each  order  tested;  which  analysis  shall,  if  deemed 
expedient  by  the  Supervising  Inspector-General,  be  veri- 

fied by  an  outside  test  at  the  expense  of  the  manufacturer 
of  the  plate. 

For  steel  plates  the  sample  must  show,  when  tested,  a 
tensile  strength  not  lower  than  50,000  pounds  and  not 
higher  than  75,000  pounds  per  square  inch  of  section,  and 

4430,  R.  S. 
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(I,  7)  no  such  plate  shall  be  stamped  with  a  higher  tensile 
strength  than  70,000  pounds:  Provided,  however,  Thsit  for 
steel  plates  exceeding  a  thickness  of  .3125  of  an  inch 
intended  for  use  in  externally  fired  boilers,  the  sample 
must  show,  when  tested,  a  tensile  strength  not  lower  than 
54,000  pounds  and  not  higher  than  67,000  pounds  per 
square  inch  of  section,  and  no  plate  exceeding  a  thickness 
of  .3125  of  an  inch  intended  for  use  in  externally  fired 
boilers  shall  be  stamped  with  a  higher  tensile  strength  than 
62,000  pounds.  Such  sample  must  also  show  an  elonga- 

tion of  at  least  25  per  cent  in  a  length  of  2  inches  for 
thickness  up  to  one-fourth  inch,  inclusive;  in  a  length 
of  4  inches  for  over  one-fourth  to  seven-sixteenths  inch, 
inclusive ;  in  a  length  of  6  inches  for  all  plates  over  seven- 
sixteenths  inch.  The  sample  must  also  show  a  reduction 
of  sectional  area  as  follows: 

At  least  50  per  cent  for  thickness  up  to  one-half  inch, 
inclusive ;  45  per  cent  for  thickness  over  one-half  to  three- 
fourths  inch,  inclusive,  and  40  per  cent  for  thickness  over 
three-fourths  of  an  inch. 

Quenching  and  bending  test. — Quenching  and  bending 
test  pieces  shall  be  at  least  12  inches  in  length  and  from  1 
to  3^  inches  in  width.  The  sides  where  sheared  or  planed 
must  not  be  rounded,  but  the  edges  may  have  the  sharp- 

ness taken  off  with  a  fine  file.  The  test  piece  shall  be 
heated  to  a  cherry  red  (as  seen  in  a  dark  place)  and  then 

plunged  into  water  at  a  temperature  of  about  82°  F. 
Thus  prepared,  the  sample  shall  be  bent  to  a  curve,  the 
inner  radius  of  which  is  not  greater  than  one  and  one-half 
times  the  thickness  of  the  sample,  without  cracks  or  flaws. 
The  ends  must  be  parallel  after  bending. 

IRON  PLATES. 

§4430,  R.s.  g  YoY  iron  plates  the  sample  must  show,  when  tested, 
a  tensile  strength  not  lower  than  45,000  pounds  and  not 
more  than  60,000  pounds  per  square  inch  of  section.  It 
must  also  show  an  elongation  of  at  least  15  per  cent  in  a 

length  of  8  inches.  The  sample  must  also  show  a  reduc- 
tion of  sectional  area  as  follows:  For  samples  showing 

45,000  pounds  tensile  strength,  15  per  cent,  and  for  each 
additional  1,000  pounds  tensile  strength  up  to  55,000 
pounds  add  1  per  cent.  For  samples  over  55,000  pounds 
to  60,000  pounds  tensile  strength,  25  per  cent  only  will 
be  required. 

Bending  test. — Bending  test  pieces  shall  be  at  least  12 
inches  in  length  and  from  1  to  3.V  inches  in  width.  The 
sides  where  slieared  or  planed  must  not  be  rounded,  but 
the  edges  may  have  the  sharpness  taken  off  with  a  fine  file. 

Thus  prepared,  the  sample  shall  be  bent  cold  to  an 
angle  of  90  to  a  curve,  the  inner  radius  of  wliich  is  not 
greater  than  one  and  one-half  times  the  thickness  of  the 
sample,  without  cracks  or  flaws. 
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RECORD  OF  TESTS.  (I) 

9.  All  tests  made  of  boiler  material  must  be  recorded  §4405;R.  s. 
upon  a  table  of  the  following  form: 
Tensile  tests  of  samples  of  material  intended  to  he  employed  in  the  construc- 

tion of  boilers  of  steam  vessels  made  on  testing  machine. 
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The  gauge  to  be  employed  by  inspectors  to  determine 
the  thickness  of  boiler  plates  and  the  widths  in  the  table 
w^ll  be  any  standard  American  gauge  furnished  by  the 
Department  of  Commerce  and  Labor. 

[Form  935.] 
AFFIDAVIT  OF  MANUFACTURER  OF  MARINE  STEAM  BOIL- 

ERS CONSTRUCTED  OF  MATERIAL  TESTED  AT  THE 
MILLS. 

State  of  ,  County  of  ,  ss: 
On  this  day  of  ,  A.  D.  190-,  personally  appeared  before   §  4405,  R.  s. 
me,  ,  a  notary  public  in  and  for  the  county  of  
and  State  of  ,  Mr.  - — —  ,  who,  being  duly  sworn,  deposes 
and  says  that  he  is   —  ,  of  ,  boiler  manufac- 

turer, and  has  contracted  to  build  —  marine  boiler  for  , 
of  ,  plate  stamped  T.  S.,  from  plate  manu- 

factured by  ,  of  ,  which  plate  was  tested  at 
the  mills  by  a  United  States  assistant  inspector,  as  provided  in  the  act  of 
Congress  approved  January  22,  1894,  each  of  said  plates  having  stamped 
thereon  the  words  ''U.  S.  assistant  inspector"  and  the  initials,  , and  numbered  as  follows:   . 

No  plate  for  shell  or  other  part  of  boiler  subject  to  tensile  strain, 
other  than  herein  specified,  will  be  used  in  the  construction  of  said 
boiler    ,  the  dimensions  of  which  will  be :  Length,  ;  diameter,  . 
Number  of  tubes,  ;  length,  ;  thickness,  ■  ;  diameter,  . 
Number  of  flues,  ;  length,   ;  thickness,   ;  diameter,   . 
Number  of  furnaces,  ;  length,  • — — ;  thickness,  ;  diameter,  . 
Kind  of  furnaces,  ;  round,  ;  corrugated,  ;  flat  sides,  ; 
thickness  of  plates  of  cylindrical  shell  of  boiler,  ;  thickness  of  side 
sheets  in  flat  side  of  furnace,   ;  thickness  of  flat  top  sheet  of  back 
connection,   ;  thickness  of  plates  of  cylindrical  shell  of  back  con- 

nection,  ;  thickness  of  material  of  boiler  heads,  ;  thickness  of 
tube  sheets,  ;  thickness  of  plates  of  shell  of  steam  chimney,  ; 
thickness  of  plates  in  lining  of  steam  chimney,  ;  thickness  of  side 
sheets,   ;  kind  of  rivets  (iron  or  steel),   ;  diameter  of  rivet 
holes,  ;  pitch  of  rivets,  ,    All  rivet  holes  in  the  boiler  and 
in  the  steam  and  mud  drums,  and  all  holes  for  stay  bolts  and  tubes, 
drilled  and  no  part  punched,  .    Steam  pressure  for  which  boiler 
is  to  be  inspected,   pounds.    Style  of  boiler,   .    Boiler  to  be 
installed  upon  the  steamer  . 

Signature  . 
Subscribed  and  sworn  to  before  me  this  day  of  ,  19 — . 
[notary's  seal.]   —  , Notary  Public. 
Note.— Inspectors  will  not  accept  this  affidavit  without  the  data  required,  unless accompanied  by  a  satisfactory  explanation  in  writing,  to  be  filed  with  the  affidavit. 
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[Form  93G.] 

(I,  9)      AFFIDAVIT    OF    MANUFACTURER    OF    MARINE  STEAM 
BOILERS. 

§  4405,  R.  s.     State  of   ,  County  of  ,  ss: 
On  this  day  of  ,  A.  D.  19 — ,  personally  appeared  before 
me,  ,  a  notary  public  in  and  for  the  county  of  and 
State  of  ,  Mr.  ,  who,  being  duly  sworn,  deposes  and 
says  that  he  is  ,  of  ,  boiler  manufacturer, 
and  that  the  accompanying  samples  of  ,  manufactured  by  

 ,  of  ,  were  cut  from  plates  stamped  T.  S., 
which  are  to  be  used  in  the  construction  of  marine  boiler  for 
•  ;  and  no  plate  for  shell  or  other  part  of  boiler  subject  to  tensile 
strain  of  less  tensile  strength  or  quality  than  herein  specified  will  be 
used  in  the  construction  of  said  boiler  ,  the  dimensions  of  which  will  be: 
Length,   ;  diameter,  .    Number  of  tubes,   ;  length,   ; 
thickness,  ;  diameter,  .    Number  of  flues,  ;  length,  ; 
thickness,   ;  diameter,.  .    Number  of  fm'iiaces,   ;  length, 

 ;  thickness,  ;  diameter,  .    Kind  of  furnaces,  ;  round, 
 ;  corrugated,   ;  fiat  side,   .  Thickness  of  plates  of  cylin- 

drical shell  of  boiler,  — — ;  thickness  of  side  sheets  in  flat  side  of  furnace, 
 ;  thickness  of  plates  of  cylindrical  shell  of  back  connection,  ; 

thickness  of  flat  top  sheet  of  back  connection,  ;  thickness  of  ma- 
terial of  boiler  heads,   ;  thickness  of  tube  sheets,  ■  ;  thickness 

of  plates  of  shell  of  steam  chimney,  ;  thickness  of  plates  in  lining 
of  steam  chimney,   ;  thickness  of  side  sheets,  ;  kind  of  rivets 
(iron  or  steel),  ;  diameter  of  rivet  holes,  ;  pitch  of  rivets,  . 
All  rivet  holes  in.  the  boiler  ,  and  in  the  steam  and  mud  drums,  and 
all  holes  for  stay  bolts  and  tubes,  drilled  and  no  part  punched,.  . 
Steam  pressure  for  which  boiler  is  to  be  inspected,  pounds.  Style 
of  boiler,  .    Boiler  to  be  installed  upon  the  steamer  . 

Signature  . Subscribed  and  sworn  to  before  me  this  day  of  ,  19 — . 
[notary's  seal.]   , 

Notary  Public. 

Inspectors  will  not  accept  this  affidavit  unless  the  data 

required  are  given,  unless  accompanied  by  a  satisfactory- 
explanation  in  writing,  to  be  filed  with  the  affidavit. 

Inspectors  may  make  requisition  on  the  Department 
for  the  necessary  supply  of  blank  affidavits  for  the  use  of 
boiler  manufacturers. 

FOREIGN-BUILT  BOILERS. 

§  4405,  R.s.  iQ  Boilers  of  foreign-built  vessels  admitted  to  Ameri- 
can registry  shall  be  deemed,  if  of  iron,  to  have  a  tensile 

strength  of  45,000  pounds  to  the  sectional  square  inch; 
and,  if  of  steel,  to  have  a  tensile  strength  of  50,000  pounds 
to  the  square  inch:  Provided,  however,  That  when  the 
local  inspectors  of  steamboats  are  furnished  with  an  au- 

thentic copy  of  the  tensile  tests  of  the  material  onteiing 
into  the  construction  of  such  boilers,  the  boilers  shall  be 
inspected  and  tested  in  accordance  with  the  niles  and 
regulations  of  the  Board  of  Supervising  Inspectors  and 
allowed  a  steam  pressure  in  accordance  with  the  tensile 
strength  of  the  material  and  general  condition  of  the 
boilers. 



15 

Rule  II. — Boilers  and  Attachments.  (II) 
Section  • Adamson  type  of  furnace  flue,  pressure  allowable  on   16 

Adamson  rings,  pressure  allowable  on  flues  used  as  linings  with. . .  17 
Affidavit  required  of  boiler  manufacturers  using  tested  steel  braces .  17 
Angle  stiffeners  for  curved  surfaces   34 
Banca-tin  plugs,  how  inserted   23 
Bessemer,  acid,  or  basic  open-hearth  steel  may  be  used  for  tubes.  13 
Blueprint  or  tracing  descriptive  of  boiler   ] ,  32 
Brown's  type  of  furnace  flue,  pressure  allowable  on   IG,  17 Butt  straps,  thickness  of   5 
Boilers,  auxiliary,  for  seagoing  steamers   8 
Boilers,  coil  and  pipe,  inspection  of   32 
Boilers,  date  of  building  of   22 
Boilers,  flash   24 
Boilers,  space  requii-ed  from  woodwork  and  at  back  end  of   29 
Boilers,  tubular,  vertical   16 
Bumped  heads,  manhole  in   12 
Bumped  heads,  material  of   12 
Cast  steel,  cast  iron,  and  other  material,  when  allowed  to  be  used. .  20 
Combustion  chambers  and  back  connections   10, 14 
Cone  tops,  pressure  allowable  on   16 
Concave  and  convex  heads  of  boilers,  pressure  allowable  on   12 
Corrugated  flues,  manner  of  ascertaining  thickness  of   16 
Copper  pipes,  steam,  thickness  of   19 
Copper  and  brass  tubes,  water- tube  boilers  using  liquid  fuel   32 
Date  of  building  of  boiler   22 
Diagonal  stays,  area  of   9 
Donkey  boilers,  inspection  of   8 
Drilled  rivet  holes  required   4 
Drilling  to  determine  thickness  of  plate  of  old  boilers   6 
Drums  and  heads  of  water-tube  boilers   32 
Evaporators,  steam  pressure  allowable  on   20 
Feed  and  steam  pipes   19 
Feed  water,  temperature  of   21 
Feed-water  heaters  of  cast  iron,  pressure  allowable  on   20 
Ferrosteel   20 
Fittings  of  boilers,  material  for  ,   20 
Flanges  of  copper  pipes   19 
Flanges  of  wrought  iron  and  steel  steam  pipes   19 
Flash  boilers   24 
Flat  heads  of  boilers,  pressure  allowable  on   12 
Flat  surfaces,  pressure  allowable  on   11 
Fox  type  of  furnace  flue,  pressure  allowable  on   16, 17 
Flues,  riveted,  table  of  pressure  allowable  on   15 
Flues,  space  required  between  flues  and  shell  of  externally  fired 
boilers   31 

Flues  used  as  furnaces,  pressure  allowable  on   16 
Furnaces,  pressure  allowable  on   16 
Furnaces,  requirements  of  steel  for   16 
Furnace  shell,  top  of,  to  be  of  same  thickness  as  cylindrical  shell. .  3 
Fusible  plugs   23 
Girders,  pressure  allowable  on   10 
Gauge  cocks,  number  of,  and  how  to  be  inserted   24 
Gauges,  steam,  kind  admissible   25 
Gauges,  low- water  guard  to  prevent  getting  into  eteam  pipe   24 
Gauges,  low- water,  in  use  prior  to  February,  1872   24 
Gauges,  low- water,  for  horizontal  cylindrical  boilers   24 
Gauges  to  record  steam  pressure  correctly  to  be  attached   25 
Gusset  stays,  area  of   9 
Heads,  concave  and  convex,  pressure  allowable  on   12 
Heads  of  drums,  tubulous  boilers,  construction  of   32 
Heads  of  boilers,  western  river  steamers,  thickness  of   31 
Heaters,  feed- water,  of  cast  iron,  pressure  allowable  on   20 
Holes  cut  in  boilers  to  be  strengthened   19 
Holes  cut  in  bilge  or  bottom  to  be  accessible   27 
Hydrostatic  pressure,  proportion  applied  to  steam  jpressure  allowed.  7 
Hydrostatic  pressure  required  for  coil  and  pipe  boilers   32 
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Section. 

Huston  type  brace,  strain  allowable  on,  and  bending  test  required.  9 
Leeds  suspension  bulb  furnace   16 
Lever  safety  valves  prohibited  on  boilers  built  after  June  30,  1906 . .  26 
Linings  of  steam  chimneys,  pressure  allowable  on   17 
Low- water  gauge,  western  river  steamers   31 
Location  of  fusible  plugs   23 
Main  steam  pipe,  thickness  of,  and  pressure  allowable  on   13 
Manhole  and  hand-hole  openings,  construction  of   19 
Manholes,  dimensions  of   30,  31 
Manifolds,  tees,  return  bends,  of  malleable  iron  or  cast  steel,  pres- 
sure for   32 

Manufacturer  of  steel  boiler  tubes  required  to  furnish  reports  of 
physical  tests   13 

Manufacturers  of  boilers  required  to  furnish  affidavit  of  tests  of 
steel  braces   9 

Manufacturers  of  boilers  to  furnish  statement  descriptive  of  boiler 
and  affidavit   1 

Maximum  pitch  of  stays  on  flat  surfaces   11 
Morison  type  of  corrugated  furnace,  pressure  allowable  on   16, 17 
Mud-drum  connections,,  diameter  of   19 
Pipes  of  2  inches  and  under,  how  attached   19 
Pitch  of  stays,  maximum,  on  flat  surfaces   11 
Plate  containing  certain  data  to  be  attached  to  boilers   22 
Porcupine  boilers,  pressure  allowable  on   32 
Pressure,  steam,  how  to  determine   2 
Pressure  allowable  on  boilers  made  since  February  28,  1872    33 
Pressure  allowable  on  linings  of  steam  chimneys   17 
Pressure,  steam,  allowed  on  stays   9 
Pressure  allowable  on  girders   10 
Pressure,  hydrostatic,  how  applied  to  boilers  with  steam  chimneys.  7 
Pressure,  hydrostatic,  proportion  applied  to  steam  pressure  al- lowed  7 
Pressure  allowed  to  boilers  ten  years  old  or  more,  how  to  deter- 

mine  6 
Pressure  allowable  on  plain  flues   16 
Plain  flues  used  as  lining   17 
Purves  type  of  furnace  flue,  pressure  allowable  on   16, 17 
Ribbed  flues,  manner  of  ascertaining  thickness  of   16 
Rivet  holes  must  be  drilled  and  no  part  punched   4 
Safety  valves,  construction  and  attachments  of   26 
Sea  cocks,  construction  of   27 
Semisteel   20 
Separators  of  cast  iron,  pressure  allowable  on   20 
Shell  plates  to  be  rolled  to  form  of  shell  with  grain  of  material   3 
Socket  bolts,  when  used  on  linings   18 
Stays  and  braces,  strains  allowable  on   9 
Steam  chimneys,  construction  of   17 
Steam  and  mud  drums   31 
Steam  drums,  when  may  be  made  of  copper  or  brass   32 
Steel  for  furnaces,  tensile  strength  and  elongation  required   32 
Stop  valves  between  check  valves  and  steam  and  feed  pipes   28 
Tubes  made  of  copper  or  brass   32 
Tube  plates,  pressure  allowable  on   14 
Tubes  made  of  charcoal  iron,  Bessemer,  acid,  or  basic  open-hearth 

mild  steel,  tests  and  reports  required   31 
Tubes,  thickness  of  material  required  for   13 
Valves,  how  marked   20 
Water  glass  required  on  all  boilers   24 
Woodwork  and  boilers,  space  required  between   29 

5  4405,  R.  s.  1  ̂  The  manufacturer  of  any  boiler  to  be  used  for  marine 
purposes  shall  furnish  the  inspectors  of  the  district  where 
such  boiler  or  boilers  are  to  be  inspected  duplicate  blue- 

■  prints  or  tracin<^s  descriptive  of  same  for  their  approval, 
one  of  which  shall  be  kept  on  lile  in  the  ofTice  of  the  local 
inspectors  and  the  other  returned  to  the  manufacturer. 
Where  more  than  one  boiler  is  made  from  a  similar  design, 
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a  draAving  of  which  is  on  file  in  the  local  inspector's  office,  (II,  1) 
if  made  at  a  different  date,  a  reference  to  such  drawing  on 
file  is  all  that  shall  be  required.  The  manufacturer  shall 
also  furnish  the  inspectors  a  written  statement  of  the  kind 
of  material  and  size  of  rivets  to  be  used  in  the  construc- 

tion of  such  boiler,  the  size  and  longitudinal  and  diagonal 
pitch  of  the  rivet  holes  in  same,  and  distance  from  center 
of  rivet  holes  to  edge  of  plate,  as  well  as  the  affidavit 
required  by  section  9  of  Rule  I,  subscribed  to  either  by 
himself  or  authorized  agent  having  superintendence  of  the 
construction  of  such  boiler. 

CYLINDRICAL  SHELLS. 

2.  The  working  steam  pressure  allowable  on  cylindrical  §  ̂433,  r.  s. 
shells  of  boilers  constructed  of  plates  inspected  as  required 
by  these  rules,  when  single  riveted,  shall  not  produce  a 
strain  to  exceed  one-sixth  of  the  tensile  strength  of  the 
iron  or  steel  plates  of  which  such  boilers  are  constructed; 
but  where  the  longitudinal  laps  of  the  cyhndrical  parts 
of  such  boilers  are  double  riveted,  and  the  rivet  holes  for 
such  boilers  have  been  fairly  drilled,  an  addition  of  20 
per  cent  to  the  working  pressure  provided  for  single  rivet- 

ing will  be  allowed. 
The  pressure  for  any  dimension  of  boilers  not  found  in 

the  table  annexed  to  these  rules  must  be  ascertained  by 
the  following  rule,  viz : 

Multiply  one-sixth  of  the  lowest  tensile  strength  found 
stamped  on  the  plates  in  the  cylindrical  shell  by  the  thick- 

ness— expressed  in  inches  or  part  of  an  inch — and  divide 
by  the  radius  or  half  diameter — also  expressed  in  inches — 
and  the  result  will  be  the  pressure  allowable  per  square 
inch  of  surface  for  single  riveting,  to  which  add  20  per 
cent  for  double  riveting,  when  all  the  rivet  holes  in  the 

shell  of  such  boiler  have  been  '^fairly  drilled''  and  no  part 
of  such  holes  has  been  punched.  The  pressure  allowed 
shall  be  based  on  the  plate  whose  tensile  strength  multi- 
phed  by  its  tliickness  gives  the  lowest  product. 

3.  Plates  of  iron  or  steel,  used  in  the  construction  of  §44i8,  r.  s. 
boilers,  extending  beyond  the  cylindrical  shell  to  the  front 
of  the  boiler  over  the  furnaces,  shall  extend  at  least  12 
inches  below  the  center  of  the  shell,  and  shall  not  be  of 
less  tensile  strength  or  tliickness  than  the  adjoining  sheets 
in  the  cyhndrical  portions  of  the  shell,  and  the  sheets 
forming  the  shell  shall  be  rolled  to  form  of  shell  mth  the 
grain  of  the  material. 

RIVET  HOLES  AND  BUTT  STRAPS. 

4.  All  boilers  built  for  marine  purposes  shall  have  allj^§|  "^"^^^ 
of  the  rivet  holes  required  for  the  construction  of  the  same 
fairly  drilled  and  no  part  punched,  and  all  the  rivet  holes 
in  steam  and  mud  drums  shall  be  fairly  drilled  and  no  part 

79591-09  2 
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(II,  4)      punched,  and  all  holes  for  stay  bolts  and  tubes  shall  be 
fairly  drilled  and  no  part  punched. 

The  diameter  of  rivets,  rivet  holes,  distance  between 
centers  of  rivets,  and  distance  from  centers  of  rivets  to 
edge  of  lap  for  different  thicknesses  of  plates  for  single 
and  double  riveting  shall  be  determined  by  the  following 
rule: 

(See  Appendix,  pp.  117-123.) 
5.  Where  butt  straps  are  used  in  the  construction  of 

marine  boilers,  the  straps  for  single  butt  strapping  shall 
in  no  case  be  less  than  the  thickness  of  the  shell  plates; 
and  where  double  butt  straps  are  used,  the  thickness  of 
each  shall  in  no  case  be  less  than  five-eighths  (f )  the  thick- 

ness of  the  shell  plates. 

DRILLING  TO  DETERMINE  THICKNESS. 

§4420,  R.s.  6.  Any  boiler  ten  years  old  or  more  shall,  at  the  first 
annual  inspection  thereafter,  be  drilled  at  points  near  the 
water  line  and  at  bottom  of  shell  of  boiler,  or  such  other 
points  as  the  local  inspectors  may  direct,  to  determine  the 
thickness  of  such  material  at  those  points;  and  the  steam 
pressures  allowed  shall  be  governed  by  such  ascertained 
thickness  and  the  general  condition  of  the  boiler. 

HYDROSTATIC  PRESSURE. 

§  4418,  R.  s.  7.  The  hydrostatic  pressure  apphed  must  be  in  the  pro- 
portion of  150  pounds  to  the  square  inch  to  100  pounds 

to  the  square  inch  of  the  steam  pressure  allowed,  and  the 

inspector,  after  applying  the  hydrostatic  test,  must  thor- 
oughly examine  every  part  of  the  boiler. 

In  applying  the  hydrostatic  test  to  boilers  with  a  steam 
chimney  the  test  gauge  should  be  applied  to  the  water 
line  of  such  boilers. 

DONKEY  BOILERS. 

§  4418,  R.  s.  3  Every  seagoing  steamer  carrying  passengers  for  hire 
shall  be  supplied  with  an  auxiliary  or  donkey  boiler  of 
sufficient  capacity  to  work  the  fire  pumps,  and  such  boilers 
shall  not  be  placed  below  the  lower  decks,  except  on  sin- 

gle-deck vessels,  on  any  steamer  hereafter  built  or  apply- 
ing for  first  inspection  as  a  passenger  steamer. 

Donkey  boilers  must  be  inspected  in  the  same  manner 
as  the  main  boilers. 

STAYS. 

R^s.  The  maximum  stress  in  pounds  allowable  per  square 
inch  of  cross-sectional  area  for  stays  used  in  the  construc- 

tion of  marine  boilers,  when  same  arc  accurately  fitted  and 
]>roperly  secured,  shall  be  ascertahied  by  the  following 
formula: 
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Wliere  P  =  working  pressure  in  pounds.        ̂   (II,  9) 
A  =  least  cross-sectional  area  of  stay  in  inches, 
a  =  area  of  surface  supported  by  one  stay,  in 

inches. 

C  =  a  constant,  6,000,  7,000,  8,000,  9,000,  as  the 
case  may  be. 

C  =  9,000  for  tested  steel  stays  exceeding  2 J 
inches  in  diameter. 

0  =  8,000  for  tested  steel  stays  IJ  inches  and  not 
exceeding  2^  inches  in  diameter  when  such 
stays  are  not  forged  or  welded.  The  ends, 
however,  may  be  upset  to  a  sufficient  diam- 

eter to  allow  for  the  depth  of  the  thread. 
The  diameter  shall  be  taken  at  the  bottom 

of  the  thread,  provided  it  is  the  least  diam- 
eter of  the  stay.  All  such  stays  after  being 

upset  shall  be  thoroughly  annealed. 
C  =  8,000  for  a  tested  Huston  or  similar  type  of 

brace,  the  cross-sectional  area  of  wliich 
exceeds  5  square  inches. 

0  =  7,000  for  such  tested  braces  when  the  cross- 
sectional  area  is  not  less  than  1.227  and  not 
more  than  5  square  inches,  provided  such 
braces  are  prepared  at  one  heat  from  a 
solid  piece  of  plate  without  welds. 

0  =  6,000  for  all  stays  not  otherwise  provided  for. 
EXAMPLE. 

Required  the  working  pressure  of  a  stay  1  inch  in  diam- 
eter, pitched  6  inches  by  6  inches  center  to  center. 

w    1-                     (1 X IX. 7854)  X 6,000    ,      ̂   , 
Working  pressure  =  QxQ  ^  130.9  pounds. 
TO  DETERMINE  THE  AREAS  OF  DIAGONAL  AND  GUSSET  STAYS. 

Multiply  the  area  of  a  direct  stay  required  to  support 
the  surface  by  the  slant  or  diagonal  length  of  the  stay; 
divide  this  product  by  the  length  of  a  line  drawn  at  right 
angles  to  surface  supported  to  center  of  palm  of  diagonal 
stay.  The  quotient  will  be  the  required  area  of  the  diag- 

onal stay. 
.  axL 

^-1 

Where  A  =  sectional  area  of  diagonal  stay, 
a  =  sectional  area  of  direct  stay. 
L  =  length  of  diagonal  stay. 
1  =  length  of  line  drawn  at  right  angles  to  boiler 

head  or  surface  supported  to  center  of  palm 
of  diagonal  stay. 

Given  diameter  of  direct  stay  =  1  inch,  a  =  .7854,  L  =  60 
inches,  1  =  48  inches,  substituting  and  solving, 

.     .7854X60  ^.  , 
 48  =  -981  sectional  area. 

Diameter  =  1.11  inch  =  lj  inch. 
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(II,  9)  The  sectional  area  of  gusset  stays,  when  constructed  of 
triangular  right-angled  web  plates  secured  to  single  or 
double  an^le  bars  along  the  two  sides  at  right  angles,  shall 
be  determined  by  formula  for  diagonal  stays,  and  shall 
be  not  less  than  10  per  cent  greater  than  would  be  neces- 

sary for  a  diagonal  bolt  stay. 
The  diameter  of  a  screw  stay  shall  be  taken  at  the  hot  \ 

torn  of  the  thread,  provided  it  is  the  least  diameter  of  the 
stay. 

For  all  stays  the  least  sectional  area  shall  be  taken  in 
calculating  the  stress  allowable. 

All  screw  stay  bolts  shall  be  drilled  at  the  ends  with  a 
one-eighth  inch  hole  to  at  least  a  depth  of  one-half  inch 
beyond  the  inside  surface  of  the  sheet.  Stays  through 
laps  or  butt  straps  may  be  drilled  with  larger  hole  to  a 
depth  so  that  the  inner  end  of  said  larger  hole  shall  not  be 
nearer  than  the  thickness  of  the  boiler  plates  from  the 
inner  surface  of  the  boiler. 

Such  screw  stay  bolts,  with  or  without  sockets,  may  be 
used  in  the  construction  of  marine  boilers  wdiere  fresh 
water  is  used  for  generating  steam:  Provided,  JioweveVj 
That  screw  stay  bolts  of  a  greater  length  than  24  inches 
will  not  be  allowed  in  any  instance,  unless  the  ends  of 
said  bolts  are  fitted  with  nuts.  Water  used  from  a  sur- 

face condenser  shall  be  deemed  fresh  water. 
Holes  for  screwed  stays  must  be  tapped  fair  and  true, 

and  full  thread. 
The  ends  of  stays  which  are  upset  to  include  the  depth 

of  thread  shall  be  thoroughly  annealed  after  being  upset. 
The  sectional  area  of  pins  to  resist  double  shear  and 

bending,  accurately  fittecl  and  secured  in  crow  feet,  sling, 
and  similar  stays,  shall  be  at  least  equal  to  eight-tenths 
of  the  required  sectional  area  of  the  brace.  Breadth 
across  each  side  and  depth  to  crown  of  eye  shall  be  not 
less  than  .35  to  .55  of  diameter  of  pin.  In  order  to  com- 

pensate for  inaccurate  distribution  the  forks  should  be 
proportioned  to  support  two  thirds  of  the  load,  thickness 
of  forks  to  be  not  less  than  .66  to  .75  of  the  diameter  of  pins. 

The  combined  sectional  area  of  rivets  used  in  securing 

tee  irons  and  crow  feet  to  shell,  said  rivets  bein^  in  ten- 
sion, shall  be  not  less  than  the  required  sectional  area  of 

brace.  To  insure  a  well-proportioned  rivet  point,  rivets 
shall  be  of  suflicient  length  to  completely  fill  the  rivet 
holes  and  form  a  head  equal  in  strength  to  the  body  of 
the  rivet.  All  rivet  holes  shall  be  drilled.  Distance  from 
center  of  rivet  hole  to  edge  of  tee  irons,  crow  feet,  and 
similar  fastenings  shall  be  so  ])ro})ortioned  that  the  net 
sectional  areas  tlirough  sides  at  rivet  holes  shall  equal  the 
required  rivet  section.  Rivet  holes  shall  be  slightly  coun- 

tersunk in  order  ib  form  a  fillet  at  point  and  head. 
All  steel  bars  used  as  stays  or  braces  and  braces  of  the 

Huston  type  to  be  allowed  a  stress  of  7,000,  S,()00,  or 
9,000  ))()uii(ls  per  square  inch  of  section  shall  be  tested  by 
the  inspectors,  in  lots  not  to  exceed  50  bars,  in  the  fol- 
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lowing  manner:  Inspectors  shall  select  one  bar  or  brace  (II,  9) 
from  each  lot  and  bend  one  end  of  such  bar  or  brace  cold 
to  a  curve,  the  inner  radius  of  which  is  equal  to  one  and 
one-half  times  the  diameter  of  the  test  bars  or  the  thick- 

ness of  the  brace,  as  the  case  may  be,  without  flaws  or 
cracks ;  and  should  any  such  test  bar  or  brace  fail  in  the 
test,  the  lot  from  which  the  test  bar  or  brace  was  taken 
shall  not  be  allowed  to  be  used  in  the  construction  of 
marine  boilers. 

Boiler  manufacturers  desiring  to  use  tested  steel  stays 
or  braces  shall  be  required  to  furnish  the  inspectors  with 
the  following  form  of  aflidavit  duly  filled  in: 

[Form  937.] 

State  of  ,  County  of  ,  ss: 
Personally  appeared  before  me,  a  notary  public  for  and  in  the  county 
of  and  State  of  ,  Mr.  ,  who,  being  first  duly 
sworn,  deposes  and  says  that  he  is  the  of  the  steam  boiler  works 
situated  at  ,  and  known  as  the  ,  and  that  the  lot  or  lots  of 
steel  bars  from  which  the  test  bars  were  taken  and  tested  by  the 
inspector  on  the  day  of  ,  190-,  and  allowed  for  use  in  the 
steam  boiler-  to  be  constructed  for  the  steamer   ,  and  to  be 
allowed  a  strain  not  to  exceed  pounds  per  square  inch  of  section 
as  a  working  steam  pressure,  will  be  used  in  the  construction  of  the 
boiler-  for  the  steamer  ,  and  no  material  for  any  braces,  stays, 
or  stay  bolts  required  to  carry  a  strain  equal  to   pounds  per 
square  inch  of  section  will  be  used  as  braces,  stays,  or  stay  bolts  in  the 
construction  of  the  boiler-  for  the  said  steamer  unless  tested  by  the 
inspector  and  approved  by  him  in  accordance  with  the  requirements 
of  law. 

Sworn  to  and  subscribed  before  me  this  day  of  ,  190-. 
[notary's  seal.]   , Notary  Public. 

TOPS  OF  COMBUSTION  CHAMBERS  AND  BACK  CONNECTIONS. 

10.  Formula  for  girders  over  back  connection  and  other  §  4418,  r.  s. 
flat  surfaces: 

v\  orkmg  ])ressure  =  — =m — — ^  (W-P)xDxL 

Where  W  =  extreme  width  of  combustion  box  in  inches. 
P  =  pitch  of  supporting  bolts  in  inches. 
D  =  distance  between  girders  from  center  to 

center  in  inches. 

L  =  length  of  girder  in  feet. 
<Z  =  depth  of  girder  in  inches. 
T  =  thickness  of  girder  in  inches.  . 
C  =  550  when  the  girder  is  fitted  with  1  sup- 

porting bolt. 
C  =  825  when  the  girder  is  fitted  with  2  or  3 

supporting  bolts. 
C  =  917  when  the  girder  is  fitted  with  4  or  5 

supporting  bolts. 
C  =  963  when  the  girder  is  fitted  with  6  or  7 

supporting  bolts. 
C  =  990  when  the  girder  is  fitted  with  8  or  more 

supporting  bolts. 
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(11^  10)  EXAMPLE. 

Given  W  =  34  inches,  P  =  7.5  inches,  D  =  7.75  inches, 
L  =  2.927  feet,  d  =  7.5  inches,  T  =  2  inches,  C  =  825,  then, 
substituting  in  formula, 

w   1  •  825X7.5X7.5X2       _  .  .  , 

Working  pressure  =  ̂ ^3^,^  ̂ ^^y  >^^^2  927  ̂   pounds. 

FLAT  SURFACES. 

^4418,  R.s.  11.  The  maximum  stress  allowable  on  flat  plates  sup- 
ported by  stays  shall  be  determined  by  the  following 

formula : 
All  stayed  surfaces  formed  to  a  curve  the  radius  of 

which  is  over  21  inches,  excepting  surfaces  otherwise  pro- 
vided for,  shall  be  deemed  flat  surfaces. 

C  XT^ 

Working 
 
pressure  =  — 

Where  T  =  thickness  of  plates  in  sixteenths  of  an  inch. 
P  =  greatest  pitch  of  stays  in  inches. 
C  =  112  for  screw  stays  with  riveted  heads, 

plates  seven-sixteenths  of  an  inch  thick 
and  under. 

0=120  for  screw  stays  with  riveted  heads, 
plates  above  seven-sixteenths  of  an  inch thick. 

C=  120  for  screw  stays  with  nuts,  plates  seven- 
sixteenths  of  an  inch  tliick  and  under. 

G=125  for  screw  stays  with  nuts,  plates  above 
seven-sixteenths  of  an  inch  thick  and 
under  nine-sixteenths  of  an  inch. 

C  =  135  for  screw  stays  with  nuts,  plates  nine- 
sixteenths  of  an  inch  thick  and  above. 

G=175  for  stays  with  double  nuts  having  one 
nut  on  the  inside  and  one  nut  on  the  out- 

side of  plate,  without  washers  or  doubling 

plates. 0=  160  for  stays  fitted  with  washers  or  doubling 
strips  which  have  a  thickness  of  at  least 
.5  of  the  thickness  of  the  plate  and  a 
diameter  of  at  least  .5  of  the  greatest 
pitch  of  the  stay,  riveted  to  tlie  outside 
of  tlie  plates,  and  stays  having  one  nut 
inside  of  the  plate,  and  one  nut  outside 
of  the  washer  or  doubhng  strip.  For  T 
take  72  per  cent  of  the  combined  thick- 

ness of  the  plate  and  washer  or  plate 
and  doubling  strip. 

C  =  200  for  stays  fitted  witli  doubling  strips 
which  have  a  thickness  onual  to  at  least 
.5  of  tlio  thickness  of  the  plate  rconforced, 
and  covering  the  full  area  braced  (up  to 
the  curvature  of  the  fljinge,  if  any),  riv- 

eted to  either  the  inside  or  outside  of  the 
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plate,  and  stays  having  one- nut  outside  (II,  11) 
and  one  inside  of  the  plates.  Washers 
or  doubling  plates  to  be  substantially  riv- 

eted. For  T  take  72  per  cent  of  the  com- 
bined thickness  of  the  two  plates. 

C=200  for  stays  with  plates  stiffened  with  tees 
or  angle  bars  having  a  thickness  of  at 
least  two-thirds  the  thickness  of  plate 
and  depth  of  webs  at  least  one-fourth  of 
the  greatest  pitch  of  the  stays,  and  sub- 

stantially riveted  on  the  inside  of  the 
plates,  and  stays  having  one  nut  inside 

bearing  on  w^ashers  fitted  to  the  edges  of 
the  webs,  that  are  at  right  angles  to  the 
plate.  For  T  take  72  per  cent  of  the 
combined  thickness  of  web  and  plate. 

No  such  flat  plates  or  surfaces  shall  be  unsupported  at 
a  greater  distance  than  18  inches. 

Required  the  worldng  pressure  allowed  for  flat  plates 
seven-sixteenths  of  an  inch  thick,  stayed  5-inch  by  6-inch 
centers: 

112X49 
Working  pressure  =  — — =  152  pounds. 

For  a  plate  three-fourths  of  an  inch  thick,  stayed 
9-inch  by  10-inch  centers: 

120X144 

Working  pressure  =  — ^qq —  =172  pounds. 

For  a  plate  nine-sixteenths  of  an  inch  thick,  screw 
stays  with  nuts,  stays  pitched  9-inch  by  10-inch  centers: 

Working  pressure  =  =  109  pounds. 

For  a  plate  three-fourths  of  an  inch  thick,  supported 
b}^  stays  with  double  nuts,  without  washers  or  doubling 
plates,  10-inch  by  12-inch  centers: 

w    1-  175X144     .^^  * 
Working  pressure  =  — —  =175  pounds. 

For  plate  one-half  inch  tliick,  with  washers  three- 
eighths  of  an  inch  thick,  stayed  10-inch  by  12-inch  cen- 

ters : 

rtr   T                    160X101.60  J 
Workmg  pressure  =  ^^-^  =  112  pounds. 

For  plate  five-eighths  of  an  inch  thick,  with  doubhng 
plate  seven-sixteenths  of  an  inch  thick,  stayed  14-inch  by 
14-inch  centers: 

w    1-  200X149.81   ■  , 
Workmg  pressure  =  — — =152  pounds. 
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(II,  11)  For  plate  five-eighths  of  an  inch  thick,  with  tees  or 
angle  bars  one-half  of  an  inch  thick,  stayed  14-inch  by 
14-inch  centers: 

w    1-  200X167.96 
W orknig  pressure  =  =  171  pounds. 

Plates  heated  for  working  must  be  annealed  afterwards. 

REQUIREMENTS  FOR  HEADS. 

§4418,  R.s,  12.  All  plates  used  as  heads,  when  new  and  made  to 
practically  true  circles,  and  as  described  below,  shall  be 
allowed  a  steam  pressure  in  accordance  with  the  following 
formula : 

CONVEX  HEADS. 

'  p_TxS 

Where  P  =  steam  pressure  allowable  in  pounds. 
T  =  thickness  of  plate  in  inches. 
S  =  one-sixth  of  the  tensile  strength. 
R  =  one-half  of  the  radius  to  which  the  head  is 

bumped. 
Add  20  per  cent  to  P  when  the  head  is  double  riveted 

to  the  shell  and  the  holes  are  fairly  drilled. 

CONCAVE  HEADS. 

For  concave  heads  the  pressure  allowable  will  be  .6 
times  the  pressure  allowable  for  convex  heads. 

Note. — To  find  the  radius  of  a  sphere  of  which  the  bumped  head 
forms  a  part,  square  the  radius  of  head,  divide  this  by  the  height  of 
bump  required;  to  the  result  add  height  of  bump,  which  will  equal 
diameter  of  sphere,  one-half  of  which  will  be  the  required  radius. 

EXAMPLE. 

Required  the  working  pressure  of  a  convex  head  of  a 
54-inch  radius,  material  60,000  pounds  tensile  strength 
and  one-half  of  an  inch  thick,  double  riveted  and  holes 
fairly  drilled.    Substituting  values,  we  have 

P  =  +  20  per  cent  =185  +  37  --=  222  pounds. 

The  pressure  allowable  on  a  concave  head  of  the  same 
dimensions  would  be: 

222x.6=i:33  pounds. 

Bumped  heads  may  contain  a  manhole  opening  flanged 
inwardly,  wlien  such  ilange  is  turned  to  a  depth  of  three 
times  the  thickness  of  material  in  the  head. 
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Material  used  in  the  construction  of  all  bumped  heads    (II,  12) 
shall  possess  the  physical  and  chemical  qualities  pre- 

scribed by  the  Board  of  Supervising  Inspectors  for  all 
plates  subject  to  tensile  strain,  as  required  by  section 
4430,  Revised  Statutes. 

FLAT  HEADS. 

Where  flat  heads  do  not  exceed  20  inches  in  diameter 
they  may  be  used  without  being  stayed,  and  the  steam 
pressure  allowable  shall  be  determined  by  the  following 
formula : 

p  CxT^
 

^~  
A 

Where  P  =  steam  pressure  allowable  in  pounds. 
T  =  thickness  of  material  in  sixteenths  of  an  inch. 
A  =  one-half  the  area  of  head  in  inches. 
C=112  for  plates  seven-sixteenths  of  an  inch 

and  under. 

C=120  for  plates  over  seven-sixteenths  of  an 
inch. 

Provided,  The  flanges  are  made  to  an  inside  radius  of 
at  least  IJ  inches. 

EXAMPLE. 

Required  the  working  pressure  of  a  flat  head  20  inches 
in  diameter  and  three-fourths  of  an  inch  thick.  Substi- 

tuting values,  we  have 

120X144  , 
r  =  —  =110  pounds. 

TUBES. 

13.  Lap-welded  and  seamless  tubes,  used  in  boilers  §^418,  r  s. 
whose  construction  was  commenced  after  June  30,  1905, 
having  a  thickness  of  material  according  to  their  respec- 

tive diameters,  shall  be  allowed  a  working  pressure  as 
prescribed  in  the  following  table,  provided  they  are 
deemed  safe  by  the  inspectors: 

Outside 
diameter. 

Thickness 
of  material. 

Greatest 
length 

allowable. 
Maximum 

pressure allowable. 

Inches. Inch. Feet. Pounds. 
1 .072 Any  length.. 225 

li- 

.072  do  
225 .083  do  225 

it 

.095  do  225 
2 .095  do  

225 .095  do  225 
.109  do  225 

11 

.109  do  225 
3 .109  do  225 

3i 

.120  do  225 

3J 

.120  do  225 

3f 

.120  do  225 
4 .134  do  

225 ^ .134  do  225 
5 .148  do  225 
6 .  165  do  225 
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(II,  13)  MAIN  STEAM  PIPE. 

The  thickness  of  and  pressure  allowed  on  main  steam 
pipe  constructed  of  riveted  iron  or  steel  plates  that  have 
been  stamped  and  tested  as  required  by  section  4430,  Re- 

vised Statutes,  shall  be  determined  in  the  same  manner 
as  required  by  section  4433,  Revised  Statutes,  to  deter- 

mine the  pressure  allowable  on  boilers. 
The  thickness  of  and  steam  pressure  allowable  on  all 

lap-welded  main  steam  pipe  of  wrought  iron  or  steel  shall 
be  determined  by  the  following  formulas : 

T=  +  .125 
^  10,000^ 
^    (T-.125)x  10,000 

^~  D 

Wliere  P  =  pressure  of  steam  allowable  in  pounds. 
T=  thickness  of  pipe. 
D=  diameter  of  pipe. 

EXAMPLE. 

Given  P=200  pounds  pressure.  D  =  5  inches  in  diam- 
eter.   Substituting  and  solving  for  T, 

T  =  ™  +  -12-5  =  -225inch. 

Substituting  and  solving  for  P, 

^    (.225 -.125)  X  10,000 
200  pounds. 

LAP-WELDED  BOILER  TUBES  UP  TO  AND  INCLUDINCr  4  INCHES  IN 
DIAMETER. 

All  lap-welded  tubes  shall  be  made  of  charcoal  iron,  or 
mild  steel,  made  by  any  process. 

SURFACE  INSPECTION. 

Tubes  shall  be  free  from  defective  welds,  cracks,  blis- 
ters, scale,  pits,  and  sand  marks. 

TESTS. 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

(a)  A  test  piece  2  inches  in  length  cut  from  a  tube  must 
stand  being  flattened  by  hammerin^jj  until  the  sides  are 
brought  parallel  with  the  curve  on  tne  inside  at  the  eiuls 
not  greater  than  three  times  the  thickness  of  the  metal 
without  showing  cracks  or  flaws,  with  bend  at  one  side 
being  in  the  weld. 

(h)  A  second  tube  shall  have  a  flange  turned  over  at 
right  angles  to  the  body  of  the  tube  and  shall  have  a 
width  equal  to  three-eighths  of  an  inch. 



27 

All  the  work  shall  be  done  cold.  (II,  13) 
Each  tube  shall  be  subjected  to  an  internal  hydrostatic 

pressure  of  500  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  steel  tubes  shall  have  ends  properly  annealed  by  the 
manufacturer  before  shipment,  and  must  stand  expand- 

ing, flanging  over  on  the  tube  plate,  and  beading  without 
flaw,  crack,  or  opening  at  weld. 

LAP-WELDED  BOILER  TUBES  OVER  4  INCHES  UP  TO  AND  INCLUDING 
30  INCHES  IN  DIAMETER. 

All  lap-welded  boiler  tubes  over  4  inches  in  diameter, 
up  to  and  including  30  inches  in  diameter,  shall  be  made 
of  wrought  iron  or  mild  steel,  made  by  any  process. 

(a)  A  test  piece,  2  inches  in  length,  cut  from  a  tube, 
must  stand  being  flattened  by  hammering  until  the  sides 
are  brought  parallel  with  the  curve  on  the  inside  at  the 
ends  not  greater  than  three  times  the  thickness  of  the 
metal  without  showing  cracks  or  flaws,  with  bend  at  one 
side  in  the  weld. 

Each  tube  shall  be  subjected  to  an  internal  hydrostatic 
pressure  of  500  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  steel  tubes  shall  have  ends  properly  annealed  by  the 
manufacturer  before  shipment.  Tubes  must  stand  drill- 

ing, riveting,  and  calking,  and  work  necessary  to  install 
them  into  the  tube  head  without  showing  any  signs  of 
weakness  or  defects'. 

No  tube  increased  in  thickness  by  welding  one  tube 
inside  of  another  shall  be  allowed  for  use. 

SEAMLESS  STEEL  BOILER  TUBES. 

MATERIAL. 

The  steel  shall  be  made  by  the  open-hearth  process. 

SURFACE  INSPECTION. 

Tubes  must  be  free  from  all  surface  defects.  The  de- 
fects to  be  particularly  avoided  in  seamless  tubes  are 

tears,  snakes,  checks,  slivers,  scratches,  laps,  pits,  rings, 
and  sinks. 

All  seamless  steel  cold-drawn  tubes  shall  be  annealed 
as  a  final  process.  One  or  more  tubes  shall  be  selected  at 
random  from  each  charge  of  annealing  furnace,  and 
coupons  cut  from  same  for  testing. 

(a)  A  piece  3  inches  long  cut  from  the  first  tube  must 
stand  being  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  a  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal, 
without  showing  cracks  or  flaws. 

(h)  A  flange  shall  be  turned  all  around  the  end  of  the 
tube  to  a  width  equal  to  three-eighths  of  an  inch  beyond 
the  outside  body  of  the  tube. 
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(II,  13)       Tests  (a)  and  (b)  shall  be  done  cold. 
Where  hot-finished  tubes  are  furnished,  the  tubes  shall 

pass  the  same  manipulating  tests  as  cold-drawn  tubes  and 
shall  be  subject  to  the  same  conditions  as  to  gauge,  but  do 
not  have  to  be  annealed. 

Each  tube  shall  be  subject  to  an  internal  hydrostatic 
pressure  of  1,000  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  tubes  must  stand  expanding,  flanging  over  on  the 
tube  plate,  and  beading  without  flaw  or  crack. 

Ah  individual  tubes  must  be  carefully  gauged  with  a 
Birmingham  wire  gauge,  and  must  come  within  the  limits 
of  one  gauge  under  or  one  gauge  over  the  specified 
thickness. 

WELDED  STEAM  AND  WATER  PIPES. 

From  one-eighth  of  an  inch  inside  diameter  up  to  and 
inchiding  30  inches  inside  diameter. 

The  pipe  shah  be  made  of  wrought  iron  or  mild  steel, 
smooth,  straight,  and  free  from  defects. 

Threaded  pipe  of  standard  thickness  shall  be  avoided 
as  far  as  possible.  In  steam  pipes  it  is  a  very  serious 
matter  and  shall  not  be  allowed  in  any  case  on  standard 
pipe  over  5  inches  diameter. 

All  pipe  over  2  inches  in  diameter  shah  be  lap-welded. 
TESTS. 

The  foUowing  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

One-eighth  inch  inside  diameter  up  to  and  including  3^ 
inches  inside  diameter  shall  be  tested  before  shipment  to 
600  pounds  per  square  inch  hydrostatic  pressure  and  not 
subject  to  any  other  test. 

Four  inches  inside  diameter  up  to  and  including  12 
inches  inside  diameter. 

Thirteen  inches  outside  diameter  up  to  and  including 
30  inches  outside  diameter. 

(a)  A  test  piece  2  inches  in  length  cut  from  a  pipe  nmst 
stand  being  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  the  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal 
without  showing  cracks  or  flaws,  with  bend  at  one  side 
being  in  the  weld. 

(h)  Pulling  tests  must  be  made  from  every  50  pieces 
furnished,  or  fraction  thereof,  and  must  show  the  follow- 

ing results: 

For  steel. — Tensile  strength  not  less  than  50,000  pounds 
per  s({iiarc  inch.  Elongation  in  8-inch  specimen,  not  less 
than  20  per  cent. 

For  iron. — Tensile  strength  not  loss  than  44,000  pounds 
per  square  inch.  Elongation  in  8-incli  specimens,  not  less 
than  12  per  cent. 
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All  pipe  from  4-iiich  diameter  up  to  and  including  30-    (II,  13) 
inch  diameter  shall  be  tested  before  shipment  to  not  less 
than  500  pounds  per  square  inch  hydrostatic  pressure. 

SEAMLESS  STEEL  STEAM  AND  WATER  PIPES. 

MATERIAL, 

The  steel  shall  be  made  by  the  open-hearth  process. 
SURFACE  INSPECTION. 

Pipe  must  be  free,  inside  and  outside,  from  all  surface 
defects  that  would  materially  weaken  it  or  form  starting 
points  of  corrosion.  The  defects  to  be  especially  avoided 
are  snakes,  checks,  slivers,  laps,  pits,  etc.  Pipe  must  be 
smooth  and  straight. 

TESTS, 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

(a)  A  test  piece,  2  inches  in  length,  cut  from  a  tube, 
must  stand  being  flattened  by  hammering  until  the  sides 
are  brought  parallel  with  the  curve  on  the  inside  at  the 
ends  not  greater  than  three  times  the  thickness  of  the 
metal  without  showing  cracks  or  flaws. 

(b)  Pulling  tests  must  be  made  from  every  50  pieces 
furnished,  or  fraction  thereof,  and  must  show  the  follow- 

ing results: 
Tensile  strength,  not  less  than  48,000  pounds  per  square 

inch. 

Elongation  in  8-inch  specimen,  not  less  than  12  per  cent. 
The  results  of  the  pulling  tests  must  be  forwarded  by 

the  manufacturer  to  the  purchaser  of  steam  pipe,  who  will 
forward  same  to  the  local  inspector. 

Any  pipe  used  for  mud  or  steam  drums  must  have  the 
ends  of  same  properly  annealed  before  the  holes  are  drilled 
or  the  heads  are  riveted  in:  Provided,  That  this  paragraph 
shall  apply  only  to  drums  not  exceeding  15  inches  in 
diameter  for  use  on  pipe  and  coil  boilers. 
When  pipe  is  used  for  steam  lines  where  flanges  are 

riveted  on  and  calked,  the  ends  of  the  pipe  shall  be 
properly  annealed  before  drilling  or  riveting  the  flanges  on. 
When  pipes  are  expanded  into  flanges  by  proper  and 

approved  machinery,  and  flared  out  at  the  ends  to  an 

angle  not  exceeding  20°  (said  angle  to  be  taken  in  the 
direction  of  the  length  of  the  pipe)  and  having  a  depth  of 
flare  equal  to  at  least  one  and  one-half  times  the  thickness 
of  the  material  in  said  pipe,  such  pipes  may  be  used  for 
all  steam  and  exhaust  pipes  when  tested  to  two  and  one- 
half  times  the  working  pressure  and  found  perfect  in 
every  respect. 

If  the  pipe  is  used  for  steam  lines  where  the  pipe  is 
peened  in  and  flanged  over,  the  ends  of  the  pipe  should  be 
properly  annealed  before  the  peening  or  flanging  is  done. 
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The  use  of  a  square-nosed  tool  is  recommended  for  cut- 
(II,  13)    ting  tubes  and  pipe. 

Provided,  That  this  entire  section  13  shaU  apply  only 
to  tubes  and  pipes  used  or  to  be  used  in  boilers  built  after 
June  30,  1905,  and  to  all  other  pipes  referred  to  in  this 
section  subject  to  pressure  installed  for  use  on  steam 
vessels  after  that  date. 

ANGLE  STIFFENERS  FOR  CURVED  SURFACES. 

}44i8,  R.s.  24.  Where  rounded  bottoms  of  combustion  chambers 
are  stiffened  with  single  angle-iron  stiffeners,  such  angles 
shall  have  a  thickness  of  leaf  eight-tenths  that  of  the  plate 
and  a  depth  of  at  least  one-half  pitch.  Where  stiffened 
with  double  angle  irons  or  tee  bars,  such  angles  or  tee 
bars  shall  have  a  thickness  of  leaf  at  least  two-thirds  that 
of  plate  and  a  depth  of  at  least  one-fourth  of  pitch.  Said 
angles  or  tee  bars  shall  be  substantially  riveted  to  the 
plate  supported.  Where  the  bottoms  of  combustion 
chambers  are  strengthened  by  angles,  or  tee  irons,  the 
same  shall  be  on  the  water  side  of  the  combustion  cham- 

bers as  shown  in  the  sketches  on  pages  32-36. 
Where  rounded  tops  of  combustion  chambers  are 

stiffened  with  single  or  double  angle-iron  stiffeners,  or  tee 
bars,  such  angles  or  tee  bars  shall  be  of  thickness  and 
depth  of  leaf  not  less  than  specified  for  rounded  bottoms 
of  combustion  chambers.  Said  angles  or  tee  bars  shall 
be  supported  on  thimbles  and  riveted  through  with  rivets 
not  less  than  one  inch  in  diameter,  and  spaced  not  to 
exceed  six  inches  between  centers. 

Working  pressure  allowed  on  rounded  surfaces  sup- 
ported by  angle  irons  or  tee  bars  shall  be  determined  by 

the  following  formula: 

w   1-  900  XT2 Workmg  pressure  =  pxD 

Where  T  =  thickness  of  plate  in  sixteenths  of  an  inch. 
P  =  pitch  of  angle  or  tee  stiffeners  in  inches. 
D  =  diameter  of  curve  to  which  plate  is  bent,  in 

inches. 

EXAMPLE. 

Given  T  =  of  an  inch.  P  =  7  inches.  D  =  51  inches. 
Substituting  values  in  formula  and  solving. 

Working  pressure  =  ̂̂ ^"^^^  =  204  pounds  per  square  inch. 

TUBE  PLATE. 

(D-d)  TX 27,000 
^"  WxD 
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Where  P  =  working  pressure  in  pounds.  (11,  14) 
D  =  least  horizontal  distance  between  tube  cen- 

ters in  inches, 
d  =  inside  diameter  of  tubes  in  inches. 
T  =  thickness  of  tube  plate  in  inches. 
W  =  extreme  width  of  combustion  chamber  in 

inches. 

Required  the  working  pressure  of  a  tube  sheet  sup- 
porting a  crown  sheet  braced  by  crown  bars.  Horizon- 

tal distance  between  centers,  4|  inches;  inside  diameter 

of  tubes,  2.782  inches;  thickness  of  tube  sheets,  eleven- 
sixteenths  of  an  inch;  extreme  width  of  combustion 

chamber,  34J  inches,  measured  from  outside  of  tube 

plate  to  outside  of  back  plate;  material  steel.  Substi- 
tuting and  solving: 

The  compressive  stress  on  tube  plates,  as  determined 
by  the  following  formula,  must  not  exceed  13,500  pounds 
per  square  inch,  when  pressure  on  tops  of  combustion 
chamber  is  supported  by  vertical  plates  of  such  chamber. 

PXDXW 
^  ~2  (D-d)  T 

Where  C  =  stress  on  tube  sheet. 
P  =  working  pressure  in  pounds. 
D  =  least  horizontal  distance  between  tube  cen- 

ters in  inches, 
d  =  inside  diameter  of  tube  in  inches. 
W  =  extreme  width  of  combustion  chamber  in 

inches. 
T  =  thickness  of  tube  sheet  in  inches. 

Sling  stays  may  be  used  in  lieu  of  girders  in  all  cases, 
provided,  however,  that  when  such  sling  stays  are  used, 
girders  or  screw  stays  of  the  same  sectional  area  must 
be  used  for  securing  the  bottom  of  combustion  chamber 
to  the  boiler  shell. 

When  girders  are  dispensed  with  and  the  top  and  bot- 
tom of  combustion  cham.bers  are  secured  by  sling  stays 

or  braces,  the  sectional  area  of  such  stays  must  conform 
with  the  requirements  of  section  9,  Eule  II. 

The  following  drawings  show  an  excellent  practice  of 
constructing  combustion  chambers  with  and  without 
shng  stays: 
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(II,  14) 

No.  l.-  FULL  I>OAD  ON  TURE  SlIKKT  AND  BACK 
DlamcU'r  of  Imnpors  shouM  bo  siifricicnt  to  carry  tlio  wri^lit,  of  fOTiibustion  cluunhor  and  ono-lialf  tlie 

inlx'K  uiid  furnaces  wJicn  no  water  is  In  l)oiler.    NoClIcct  of  buoyancy  is  considered. These  reniarks  arc  for  scf)arat(!(;onibusf,ion  cliamlxTs  when  tliey  are  not  secured  to  tlic  shell  at  tlic  ])oltoin 
and  tli(!r(!forc  liable  to  bend  the  small  screw  stays. 

in  this  caso  the  tube  sheet  and  back  plato  get  the  full  conii)rossive  load  in  a  similar  manner  to  a  l>oiler 
without  hanging  stays. 
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(II,  14) 

No.  2.— Nearly  whole  Compressive  Load  taken  off  Tube  Sheet. 
Top  hanging;  stays  take  full  comprossivo  load  off  tube  sheet  and  back  plate,  except  that  half  the  load  on 

unsupported  portions  marked  ii  beyond  stays  will  be  taken  by  the  tube  sheet  and  back  plate,  respectively, 
and  the  other  half  by  the  last  stays. 

The  thickness  of  tube  sheet  and  back  plate  may  be  materially  reduced  from  what  would  be  required  when 
tube  sheet  and  back  plate  take  full  compressive  load,  providing  that  combustion  chamber  is  well  stayed 
to  take  full  load  at  the  bottom  by  screw  stays  or  girders  of  plates  and  angles. 

79591—09  3 
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(II,  14) 
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No.  3.— Nearly  wholb  Compressive  IvOAD  taken  off  Tuue  Siikkt. 

Top  ImnRinR  stays  lake  full  compressive  loatl  off  liibo  shoot  and  hnck  plate,  cxcrpl  lh:»t  half  iho  loa'l 
on  iiiisupiK)rt(!(l  |>ort:()iis  niiirkcd  M  beyond  sluys  will  be  taken  l)y  the  tube  slieet  and  back  plalo,  respec- tlviily,  and  the  other  halfliy  the  Inst  stays. 

The  bottom  stays,  whothcr  of  scrow  stays  or  plniers  of  plates  antl  anplos,  must  he  of  the  same  sectional 
arc'aas  tiic  ton  bra(  (!S.  and  no  l)oiler  sliould  l>o  built  having  top  slays  ussliowii  without  having  the  bottom 
stays  of  equal  strength. 
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(II,  14) 

No.  4.— TuBK  Sheet  and  Back  Plate  get  Full  Load, 
and  therefore  should  be  heavy  enough  to  withstand  such. 
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(11,14) 

No.  f).— Tube  Siieetm  kacii  takk  i'akt  ok  ("omi'hkssive  Load,  the  Hanging  Stays  taking  care  of 
THE  OTHEK  I'AUT. 

Th<!  Ijottom  stays,  whotlicr  of  screw  stays  or  Kirdors  of  i)Ia(rs  and  angles,  must  l)o  of  the  same  soctional 
iirca  as  tho  top  braces. 

In  this  case  the  thickness  of  the  tiil)e  sheets  may  1)0  materially  reduced  from  what  would  ))e  required 
wlien  tube  sliects  tofjetlier  talco  full  compressive  load". 
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FLUES.  (II) 

PLAIN,  LAP-WELDED  STEEL  FLUES,  7  TO  13  INCHES  DIAMETER.      §  4413^  g. 

15.  Working  pressures  and  corresponding  niiniinum 
thicknesses  of  wall  for  long,  plain,  lap-welded  steel  flues, 
7  to  13  inches  diameter,  subjected  to  external  pressure  only, 
shall  be  determined  by  the  following  table  and  formula: 

Outside Working  pressure  in  pounds  per  square  inch. 
diame- ter oi 100 120 140 160 180 200 220 

flue. Thickness  of  flue  in  inches. Safety  factor,  5. 

Inches. 
8 
9 10 

11 12 
13 

.152 

.174 

.196 

.218 

.239 

.261 

.283 

.160 

.183 

.206 

.229 

.252 

.275 

.298 

.168 

.193 .217 

.241 

.265 

.289 .313 

.177 

.202 .227 

.252 .277 

.303 

.328 

.185 

.211 .237 

.264 .290 .317 

.343 

.193 .220 

.248 .275 

.303 

.330 .358 

.201 

.229 .258 .287 

.316 

.344 .373 

Thicknesses  in  this  table  w^ere  calculated  by  formula: 

rp_  [(FxP)+l,886]D 
86,670 

Where  D  =  outside  diameter  of  flue  in  inches. 
T  =  thickness  of  w^all  in  inches. 
P  =  working  pressure  in  pounds  per  square  inch. 
F  =  factor  of  safety. 

This  formula  is  applicable  to  lengths  greater  than  six 
diameters  of  flue,  to  working  pressures  greater  than  100 
pounds,  to  outside  diameters  of  from  7  to  13  inches,  and 
to  temperatures  less  than  650°  F. 

Example: 
Rec^uired  the  thickness  of  a  flaie  10  inches  in  diameter; 

working  pressure,  in  pounds  per  square  inch,  200;  factor 
of  safety,  5.    Substituting  and  solving: 

rp    [(5X200) +  1,386]  10     ..^^    .       .  , 

r  =  867670      —  ̂   '^^^ 
To  determine  working  pressure,  diameter  and  thickness 

being  given. 

p _  (TX86,670)  -(1,386XD) DxF 

Where  D  =  outside  diameter  of  flue  in  inches. 
T  =  thickness  of  wall  in  inches. 
P  =  working  pressure  in  pounds  per  square  inch. 
F  =  f actor  of  safety. 

EXAMPLE. 

Required  the  working  pressure  of  a  flue  12  inches  out- 
side diameter,  .375  of  an  inch  thick;  factor  of  safety  is  5. 

Substituting  and  solving: 

p  _  (.375  X  86,670)  -  (1,386  X  12)        .  .  , 
J-  12X5    ^  264.4  pounds  pressure. 
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(II    15)      WORKING  PRESSURE  ALLOWABLE  ON  RIVETED  FLUES  OVER  6  AND 
'  NOT  OVER  13  INCHES  IN  DIAMETER,  MADE  IN  SECTIONS,  AND  SUB- JECTED TO  EXTERNAL  PRESSURE  ONLY. 

When  flues  are  constructed  of  plates,  made  in  sections 
and  riveted  together,  over  6  and  not  over  9  inches  in 
diameter,  maximum  length  of  sections  60  inches;  over  9 
and  not  over  13  inches  in  diameter,  maximum  length  of 
sections  42  inches,  the  working  pressure  shall  be  deter- 

mined by  the  following  formula : 

T3_8,100XT D 

Where  P  =  working  pressure  in  pounds  per  square  inch. 
T  =  thiclmess  in  inches. 
D  =  outside  diameter  in  inches. 

EXAMPLE. 

Required  the  working  pressure  of  a  flue  13  inches  out- 
side diameter,  .33  of  an  inch  thick. 

Substituting  and  solving: 

-p    8,100X.33  1 P  =   —  =  20o  pounds  pressure. 

WORKING  PRESSURE  ALLOWABLE  ON  RIVETED  OR  LAP-V/ELDED 
FLUES  OVER  13  AND  NOT  OVER  28  INCHES  IN  DIAMETER,  MADE  IN 
SECTIONS,  AND  SUBJECTED^  TO  EXTERNAL  PRESSURE  ONLY. 

The  working  pressure  allov/able  on  riveted  or  Lap- 
welded  flues  over  13  inches  in  diameter  up  to  and  includ- 

ing 28  inches  in  diameter,  made  in  sections,  and  subjected 
to  external  pressure  only,  the  lengths  not  to  exceed  3^ 
times  the  diameter  of  the  flue,  shall  be  determined  by  the 
following  formula : 

P_5^|^(18.75XT)-(LX1.03)J. 

Where  P  =  working  pressure  in  pounds  per  square  inch. 
D  =  outside  diameter  of  flue  in  inches. 

L  =  length  of  flue  in  inches,  not  to  exceed  3^  di- 
ameters of  flue. 

T  =  thickness  of  wall  in  sixteenths  of  an  inch. 

EXAMPLE. 

Required  the  working  pressure  of  a  flue  14  inches  out- 
side diameter,  .3125  of  an  inch  thick,  length  36  inches. 

P  =  51.^1^(18.75X5)  -  (36  X  1.03)  "I  =  20S  pounds  pressure. 
Inspectors  are  required,  from  actual  measurement  of 

each  flue,  to  make  such  reduction  from  the  ])rescribe(l 
working  steam  pressure  for  any  material  deviation  in  the 
miiformity  of  the  thickness  of  the  material,  or  for  any 
material  deviation  in  the  form  of  tlie  Ihie  from  that  of  a 
true  circle,  as  in  their  judgment  safety  requires. 
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FURNACES.  (II) 

16.  The  tensile  strength  of  steel  used  in  the  construe-  ^^^^^  ̂   ̂ 
tion  of  corrugated  or  ribbed  furnaces  shall  not  exceed  ̂   '  " '  * 
67,000,  and  be  not  less  than  54,000  pounds;  and  in  all 
other  furnaces  the  minimum  tensile  strength  shall  not  be 
less  than  58,000,  and  the  maximum  not  more  than  67,000 
pounds.  The  xninimum  elongation  in  8  inches  shall  be  20 
per  cent. 

All  corrugated  furnaces  having  plain  parts  at  the  ends 
not  exceeding  9  inches  in  length  (except  flues  especially 
provided  for),  when  new,  and  made  to  practically  true 
circles,  shall  be  allowed  a  steam  pressure  in  accordance 
with  the  following  formula: 

CXT 
D 

LEEDS  SUSPENSION  BULB  FURNACE. 

CxT 
D 

Where  P=  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths of  an  inch. 
D  =mean  diameter  in  inches. 
C  =  a  constant,  17,300,  determined  from  an  ac- 

tual destructive  test  under  the  super vison 
of  the  Board,  when  corrugations  are  not 
more  than  8  inches  from  center  to  center, 
and  not  less  than  2J  inches  deep. 

MORLSON  CORRUGATED  TYPE. 

P  CXT 

Where  P=  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths of  an  inch. 
D  =mean  diameter  in  inches. 
C  =  15,600,  a  constant,  determined  from  an  ac- 

tual destructive  test  under  the  supervision 
of  the  Board  of  Supervising  Inspectors, 
when  corrugations  are  not  more  than  8 
inches  from  center  to  center,  and  the  ra- 

dius of  the  outer  corrugations  is  not  more 
than  one-half  of  the  suspension  curve. 

[In  calculating  the  mean  diameter  of  the  Morison  fur- 
nace, the  least  inside  diameter  plus  2  inches  may  be  taken 

as  the  mean  diameter,  thus — 

Mean  diameter  =  least  inside  diameter +  2  inches.] 
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(11,  16) FOX  TYPE. 

P  CXT Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths. 
D  =mean  diameter  in  inches. 

C  =  14,000,  a  constant,  when  corrugations  are 
not  more  than  8  inches  from  center  to 
center  and  not  less  than  1 J  inches  deep. 

PURVES  TYPE. 

P  CxT 

^-  
D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  seven- 

sixteenths. 
D  =  least  outside  diameter  in  inches. 

C=  14,000,  a  constant,  when  rib  projections  are 
not  more  than  9  inches  from  center  to  cen- 

ter and  not  less  than  If  inches  deep. 

BROWN  TYPE. 

P  = 

CxT 
D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths. 
D  =  least  outside  diameter  in  inches. 

C=  14,000,  a  constant  (ascertained  by  an  actual 
destructive  test  under  the  supervision  of 
this  Board),  when  corrugations  are  not 
more  than  9  inches  from  center  to  center 
and  not  less  than  1 1  inches  deep. 

The  thickness  of  corrugated  and  ribbed  furnaces  shall 
be  ascertained  by  actual  measurement.    The  manufac- 

turer shall  have  said  furnace  drilled  for  a  one-fourth  inch 
pipe  tap  and  fitted  with  a  screw  plug  that  can  be  removed 
by  the  mspector  when  taking  this  measurement.    For  the 
Brown  and  Purves  furnaces  the  holes  shall  be  in  the  cen- 

ter of  the  second  flat;  for  the  Morison,  Fox,  and  other 
similar  types  in  the  center  of  the  top  corrugation,  at 
least  as  far  in  as  the  fourth  corrugation  from  the  end  of 
the  furnace. 
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TYPE  HAVING  SECTIONS  18  INCHES  LONG. (II.  16) 

C^XT 
D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  seven- 

sixteenths. 
D  =  mean  diameter  in  inches. 

C=  10,000,  a  constant,  when  corrugated  by  sec- 
tions not  more  than  18  inches  from  center 

to  center  and  not  less  than  2  J  inches  deep, 
measuring  from  the  least  inside  to  the 
greatest  outside  diameter  of  the  corruga- 

tions, and  having  the  ends  fitted  one  into 
the  other  and  substantially  riveted  to- 

gether, provided  that  the  plain  parts  at 
the  ends  do  not  exceed  1 2  inches  in  length. 

When  plain  horizontal  flues  are  made  in  sections  not 
less  than  18  inches  in  length,  and  not  less  than  five-six- 

teenths of  an  inch  thick,  and  flanged  to  a  depth  of  not  less 
than  three  times  the  diameter  of  rivet  hole  plus  the  radius 
at  furnace  wall  (inside  diameter  of  furnace),  the  thickness 
of  the  flanges  to  be  as  near  the  thickness  of  the  body  of  the 
plate  as  practicable. 

The  radii  of  the  flanges  on  the  fire  side  shall  be  not  less 
than  three  times  the  thickness  of  plate. 

The  distance  from  the  edge  of  the  rivet  hole  to  the  edge 
of  the  flange  shall  be  not  less  than  the  diameter  of  the 
rivet  hole,  and  the  diameter  of  the  rivets  before  driven 
shall  be  at  least  one-fourth  inch  larger  than  the  thickness 
of  the  plate. 

The  depth  of  the  ring  between  the  flanges  shall  be  not 
less  than  three  times  the  diameter  of  the  rivet  holes,  and 
the  ring  shall  be  substantially  riveted  to  the  flanges.  The 
fire  edge  of  the  ring  shall  terminate  at  or  about  the  point 
of  tangency  to  the  curve  of  the  flange,  and  the  thickness 
of  the  ring  shall  be  not  less  than  one-half  inch. 

The  pressure  allowed  shall  be  determined  by  the  follow- 
ing formula: 

ADAMSON  FURNACES  IN  SECTIONS  OF  NOT  LESS  THAN  18  INCHES  IN 

Where  P  =  working  pressure  in  pounds  per  square  inch. 
D  =  outside  diameter  of  furnace  in  inches. 
L  =  length  of  furnace  in  inches. 
T  =  thickness  of  plate  in  sixteenths  of  an  inch. 

ADAMSON  TYPE. 

LENGTH. 

(18.75  XT) -(1.03  XL) 
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(II,  16)  EXAMPLE. 

Given  a  furnace  44  inches  in  diameter,  48  inches  in 
length,  and  one-half  of  an  inch  thick.  Substituting  values 
in  formula,  we  have 

P  =  (18.75  X  8)  -  (1.03  X  48) 44  L 

1.309  (150 -49.44)  =  131  pounds. 
PLAIN  CIRCULAR  RIVETED  FLUES  AND  FURNACES  MADE  IN  SECTIONS 
NOT  LESS  THAN  18  INCHES  IN  LENGTH,  AND  NOT  LESS  THAN  FIVE- 
SIXTEENTHS  OF  AN  INCH  THICK. 

Cylindrical  riveted  flues  and  furnaces  made  in  sections 
of  not  less  than  18  inches  in  length,  fitted  one  into  the 
other  and  substantially  riveted  and  not  less  than  five- 
sixteenths  of  an  inch  thick,  shall  be  allowed  a  steam 
pressure  by  the  following  formula : 

P  =  ̂[^(18.75XT)-(1.03XL) 
Where  P  =  working  pressure  in  pounds  per  square  inch. 

D  =  outside  diameter  of  furnace  in  inches. 
L  =  length  of  furnace  in  inches. 
T  =  thickness  of  plate  in  sixteenths  of  an  inch. 

When  diameter  of  plain  furnace  flues  used  in  vertical 
type  of  boilers  exceeds  42  inches,  the  flue  must  be  deemed 
a  flat  surface,  and  must  be  stayed  acoordingly. 

CONE  TOPS. 

Flues  used  in  vertical  boilers  as  upper  combustion 
chambers  formed  in  the  shape  of  a  frustum  of  a  cone, 
when  new  and  made  to  practicall}^  true  circles,  shall  be 
allowed  a  steam  pressure  according  to  the  following 
formula : 

P  =  ̂̂ ^[^(18.75XT)-(1.03XL) 

Where  P  =  pressure  of  steam  aflowable  in  pounds. 
T  =  thickness  of  flue  in  sixteenths  of  an  inch,  not 

to  be  less  than  five-sixteenths  of  an  inch. 
D  =  outside  mean  diameter  in  inches. 

L  =  length  of  flue  in  inches. 
When  the  mean  diameter  of  flue  or  frustum  of  cone 

exceecJs  42  inches,  the  flue  shall  be  deemed  a  flat  surface, 
and  must  be  stayed  accordingly. 

STEAM-CIIIMNEY  FLUES. 

§  4418,  R.  S. 17.  The  Morison,  Fox,  Purves,  or  Brown  types  of  cor- 
rugated fiirna('(vs  may  be  used  as  flues  for  ste.uu  chimneys 

or  superheaters  and  shall  be  uflowed  a  steam  ])ressure  by 
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their  respective  formulas,  and  other  flues,  as  described    (II,  17) 
below,  when  new  and  made  to  practically  true  circles,  shall 
be  allowed  a  steam  pressure  by  the  following  formula: 

P_CXT D 

Wliere  P  =  pressure  in  pounds. 
T  =  thickness  of  material  in  inches. 
D  =  outside  diameter  of  flue  in  inches. 
C  =  12,000  for  flues  under  30  inches  in  diameter, 

plates  at  least  five-sixteenths  of  an  inch 
thick,  supported  by  angle  rings  at  least  2J 
by  2^  inches. 

C  =  12,000  for  flues  30  inches  and  under  45  inches 
in  diameter,  plates  at  least  three-eighths 
of  an  inch  thick,  supported  by  angle  rings 
at  least  2^  by  2J  inches. 

C  =  12,000  for  flues  45  inches  and  under  55  inches 
in  diameter,  plates  at  least  seven-six- 

teenths of  an  inch  thick,  supported  by 
angle  rings  at  least  3  by  3  inches. 

C  =  12,000  for  flues  55  inches  and  under  65  inches 
in  diameter,  plates  at  least  one-half  inch 
thick,  supported  by  angle  rings  at  least  3 
by  3  inches. 

C  =  12,000  for  flues  65  inches  and  under  75  inches 
in  diameter,  plates  at  least  nine-six- 

teenths of  an  inch  thick,  supported  by 
angle  rings  at  least  3+  by  34  inches. 

C  =  12,000  for  flues  75  inches  and  under  85  inches 
in  diameter,  plates  at  least  five-eighths  of 
an  inch  thick,  supported  by  angle  rings  at 
least  3^  by  3-J^  inches. 

C  =  12,000  for  flues  85  inches  in  diameter,  plates 
at  least  eleven-sixteenths  of  an  inch  thick, 
supported  by  angle  rings  at  least  4  by  4 
inches. 

For  flues  over  85  inches  in  diameter,  add  one-sixteenth 
of  an  inch  to  eleven-sixteenths  of  an  inch  for  every  10 
inches  increase  in  tlie  diameter  of  the  flue. 

The  distance,  center  to  center,  between  angle  rings,  or 
center  of  angle  rings  to  center  of  rivets  in  the  heads,  shall 
in  no  case  exceed  2|  feet. 

The  angle  rings  shall  be  accurately  fitted  and  substan- 
^  tially  riveted  to  the  flue  and  connected  to  the  outer  shell 

by  braces,  which  braces  shall  not  exceed  20  inches  from 
center  to  center  on  the  flue. 

EXAMPLE. 

Required  the  working  pressure  of  a  flue,  supported  by 

angle  rings,  w^hen  used  in  a  steam  chimney,  55  inches  in 
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(II,  17)    diameter  and  one-half  of  an  inch  thick.  Substituting 
values,  we  have 

^    12,000  X. 5  , P  =  —  =  109  pounds. 

ADAMSON  RINGS. 

Adamson  rings  may  be  substituted  for  the  angle  rings, 
but  each  ring  shall  not  be  at  a  greater  distance  than  2 J 
feet  from  center  to  center  of  rings,  which  rings  shall  not 
be  required  to  be  braced  to  the  outer  shell. 

EXAMPLE. 

Required  the  working  pressure  of  an  Adamson  flue  used 
in  a  steam  chimney  45  inches  in  diameter  and  one-half  of 
an  inch  thick.    Substituting  values,  we  have 

p^lM00>C5  =  133  pounds. 

PLAIN  FLUES. 

D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  of  material  in  inches. 
D  =  outside  diameter  of  flue  in  inches. 
C  =  8,000  for  flues  under  32  inches  in  diameter, 

plates  at  least  five-eighths  of  an  inch  thick, 
and  not  exceeding  8  feet  in  length. 

C  =  8,000  for  flues  over  32  inches  and  under  46 
inches  in  diameter,  plates  at  least  eleven- 
sixteenths  of  an  inch  thick,  and  not  exceed- 

ing 8  feet  in  length. 

EXAMPLE. 

Required  the  working  pressure  of  a  plain  flue  used  in  a 
steam  chimney  8  feet  long,  46  inches  in  diameter,  and 
eleven-sixteenths  of  an  inch  thick.  Substituting  values, 
we  have 

8,000  X  ! i 
p  =  — — -  =119  pounds. 46 

SUPERHEATERS  OR  STEAM  CHIMNEYS. 

When  siiporlieaters  or  steam  chinmeys  constructed  of 
flues  subje(5t  to  external  pressure  have  a  thickness  of  not 
less  than  seven-sixteenths  of  an  inch,  and  tlie  Ihie  is 
lieated  only  with  the  waste  gases,  and  the  temperature 
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does  not  exceed  600°  F.,  the  working  pressure  may  be  (II,  17) 
determined  by  the  rules  for  plain  furnaces  or  flues  and 
the  rule  for  stays.  Pitch  of  stays  and  the  maximum 
stress  in  pounds  allowable  per  square  inch  of  cross- 
sectional  area  for  stays  shall  be  determined  by  section  9, 
Kule  II.  Plain  flues  shall  be  strengthened  with  double 
angle  or  tee  bars.  Such  angle  or  tee  bars  shall  have  a 
thickness  of  leaf  of  at  least  two-thirds  that  of  plate,  and 
a  depth  of  at  least  one-fourth  of  pitch.  Said  tee  bars 
shall  be  substantially  riveted  to  flue.  All  rivet  holes  in 
tees  shall  be  drilled,  holes  shall  be  staggered,  distance 
from  center  of  rivet  holes  to  edge  of  tees  shall  be  not  less 
than  1.5  times  diameter  of  rivet  holes,  and  percentage  of 
plate  section  shall  be  not  less  than  rivet  section.  Bowl- 

ing rings  may  be  used  with  a  moderate  thickness  of  plate, 
as  they  increase  the  strength  and  provide  for  expansion 
of  flue.  For  all  boilers  carrying  a  steam  pressure  of  over 
60  pounds  and  not  over  100  pounds  per  square  inch,  the 
flue  may  be  braced  with  socket  bolts  in  lieu  of  tee  rings. 
Such  bolts  shall  have  heads  and  the  ends  shall  be  threaded 
for  nuts,  with  plate  washers  or  equivalent  on  the  inside  of 
flue.  Pitch  of  bolts  and  the  maximum  stress  in  pounds 
allowable  per  square  inch  of  cross-sectional  area  for  bolts 
shall  be  determined  by  section  9,  Eule  II. 

If  a  greater  working  stress  is  desired  on  flues  than  that 
permitted  by  the  formulas  for  flues  strengthened  with 
bowling  rings  or  tee  irons,  the  flue  may  be  braced  to  shell 
and  may  be  deemed  a  flat  surface,  and  must  be  stayed  in 
strict  accordance  with  the  rules  for  stays. 

Drainpipes  shall  be  fitted  to  superheaters  in  which 
water  is  liable  to  collect.  Superheaters  that  are  arranged 
to  be  disconnected  from  main  boiler  shall  be  provided 
with  a  safety  valve  not  less  than  3  inches  in  diameter  and 
with  a  steam  gauge,  and  shall  be  provided  with  manholes, 
to  enable  inspectors  to  examine  every  portion  of  the  inte- 

rior. Hand-hole  and  manhole  plates  shall  be  made  of 
homogeneous  cast  steel  or  of  drop-forged  or  hydraulic- 
pressed  flange  steel;  cast  iron  shall  not  be  allowed.  The 
steam  outlet  shall  be  located  at  the  highest  point  of 
superheater. 

SOCKET  BOLTS. 

18.  For  all  boilers  carrying  a  steam  pressure  of  60  §^418,  r.  s. 
pounds  and  under  per  square  inch  the  flue  may  be  braced 
with  socket  bolts  in  lieu  of  angle  rings,  such  bolts  to  have 
heads  and  the  ends  to  be  threaded  for  nuts,  with  plate 
washers  not  over  12  inches  between  centers  (or  equivalent) 
on  the  inside  of  the  flue;  bolts  to  be  at  least  1  inch  in 
diameter  at  bottom  of  thread. 

For  all  boilers  carrying  a  steam  pressure  of  over  60 
pounds  and  not  over  120  pounds  per  sc^uare  inch  the  flue 
may  be  braced  with  socket  bolts  in  lieu  of  angle  rings, 
such  bolts  to  have  heads  and  the  ends  to  be  threaded  for 
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(II,  18)  nuts,  with  plate  washers  not  over  10  mches  between  cen- 
ters (or  equivalent)  on  the  inside  of  flue;  bolts  to  be  at 

least  1 J  inches  in  diameter  at  bottom  of  thread. 

PIPES. 

COPPER. 

i  4418,  R.  s,  copper  pipe  subject  to  pressure  shall  be  flanged 
over  or  outward  to  a  depth  of  not  less  than  twice  the  thick- 

ness of  the  material  in  the  pipe,  and  such  flanging  shall 
be  made  to  a  radius  not  to  exceed  the  thickness  or  the  pipe. 
On  boilers  whose  construction  was  commenced  after  June 
30,  1905,  no  bend  will  be  allowed  in  copper  pipe  of  which 
the  radius  is  less  than  one  and  one-half  times  the  diameter 
of  the  pipe,  and  such  pipe  must  be  so  led  and  flanges  so 
placed  that  they  may  be  readily  taken  dovm  if  required. 
Such  pipes  must  be  protected  by  iron  casings  when  run 
through  coal  bunkers,  and  must  be  clear  of  the  coal  chutes. 
The  thickness  of  material,  according  to  the  working  pres- 
surCj  shall  be  determined  by  the  following  formula: 

■         T=||g  +  .0625. 

Where  T  =  thickness  in  inches. 
P  =  working  pressure. 
D  =  inside  diameter  of  pipe  in  inches. 

EXAMPLE. 

Required  the  thickness  of  material  of  a  5-inch  copper 
pipe  for  a  working  pressure  of  175  pounds  per  square  inch. 

Substituting  values,  we  have 

175X5 

T=  g        H-. 0625  =  .171  inch. 

The  flanges  of  all  copper  steam  pipes  over  3  inches  in 
diameter  shall  be  made  of  brass  or  oronze  composition, 
forged  iron  or  steel,  or  open-hearth  steel  castings,  and 
shall  be  securely  brazed  or  riveted  to  the  pipe:  Provided, 
JioweveVj  That  when  such  pipes  are  properly  formed  with 
a  taper  through  the  flange,  such  taper  being  fully  rcen- 
forc(5d,  the  riveting  or  brazing  may  be  dispensed  with: 
And  provided  also,  That  when  the  pij)e  has  been  expanded 
by  proper  and  capable  machineiy  into  grooved  flanges 
and  the  pipe  flared  out  at  the  ends  to  an  angle  of  approxi- 

mately 20  ,  said  angle  to  be  taken  in  the  direction  of  the 
length  of  the  pipe,  and  leaving  a  depth  of  flare  equal  to  at 
least  one  and  one-half  times  the  thickness  of  tl\o  material 
in  the  pipe,  said  riveting  or  brazing  may  be  dispensed 

Whero  com 

to  flanges,  it  win  bo  ne'cessary  fwr  the  pipes  with  their 

with.    Whero  copper  pipes  are  expanded  into  or  riveted 
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flanges  attached  to  withstand  a  hydrostatic  pressure  of  (11,  19) 
two  and  one -half  times  the  boiler  pressure. 

Flanges  shall  be  not  less  than  four  times  the  thickness 
of  pipe,  plus  one-fourth  of  an  inch,  and  shall  be  fitted 
with  such  number  of  good  and  substantial  bolts  as  shall 
make  the  joints  at  least  equal  in  strength  to  all  other 
parts  of  the  pipe. 

Any  form  of  joint  that  will  add  to  the  safety  or  increase 
the  strength  or  flange  and  j)ipe  connections  over  those 
provided  for  by  this  rule  will  be  allowed  on  any  and 
all  classes  of  steam  pipe. 

STEEL  FEED  AND  STEAM  PIPE. 

The  terminal  and  intermediate  flanges  of  all  wrought- 
iron  and  homogeneous-steel  feed  and  steam  |)ipes  over  2 
inches  in  diameter,  other  than  on  pipe  or  coil  boilers  or 
steam  generators,  shall  be  made  of  wrought  iron,  homo- 

geneous steel,  or  equivalent  material;  and  all  such  flanges 
shall  have  a  depth  through  the  bore  of  not  less  than  that 
equal  to  one-half  of  the  diameter  of  the  pipe  to  which  any 
such  flange  may  be  attached,  and  such  bores  shall  increase 
slightly  toward  the  face  of  the  flanges,  and  the  ends  of 
such  pipes  shall  be  enlarged  to  fit  the  bore  of  the  flanges, 
and  they  shall  be  substantially  beaded  over  or  outward 
into  a  recess  in  the  face  of  each  flange.  Flanges  welded  to 
wrought-iron,  Bessemer,  or  other  steel  pipes  may  be  used : 
Provided,  That  on  boilers  constructed  prior  to  June  30, 
1905,  the  foregoing  provisions  of  this  paragraph  shall 
apply  only  to  such  pipes  when  over  3  inches  in  diameter. 

But  where  such  pipes  are  made  of  extra  heavy  lap- 
welded  steam  pipe  up  to  and  including  5  inches  in  diame- 

ter the  flanges  may  be  attached  with  screw  threads,  and 
all  joints  in  bends  may  be  made  with  good  and  substantial 
malleable-iron  elbows  or  equivalent  material. 

All  feed  and  steam  pipes  of  2  inches  in  diameter  or 
under  may  be  connected  at  their  intermediate  joints  by 
being  screwed  into  flanges,  sleeves,  elbovv^s,  union  coup- 

lings, or  other  fittings. 
Where  the  thickness  of  the  material  in  the  boiler  or 

drum,  or  the  heads  thereof,  is  not  less  than  one-half  inch, 
or  where  such  boiler,  drum,  or  head  thereof  has  been 
reenforced  by  having  a  pad  or  flange  riveted  on  the  same, 
to  make  the  thickness  not  less  than  one-half  inch,  pipes 
of  2  inches  in  diameter  or  under  may  be  screwed  directly 
into  the  same.  Where  steam  or  feed  pipes  of  2  inches  in 
diameter  or  under  are  screv/ed  into  the  boiler,  the  stop 
valve  shall  be  connected  to  the  boiler  by  as  short  a  nip- 

ple as  it  is  possible  to  use. 
All  lap-welded  or  riveted  wrought-iron  or  steel  or  seam- 

less drawn  steel  steam  pipes  over  5 J  inches  in  diameter 
when  expanded  into  tapered  holes,  or  where  pipe  is 
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(II,  19)  brought  to  a  true  and  parallel  circle  at  the  ends  and  the 
flanges  shrunk  on  the  same  and  beaded  over  into  a  recess 
at  the  face  of  the  flanges,  or  when  flared  to  an  angle  of 
approximately  20  degrees,  shall  be  substantially  riveted 
through  the  hubs  of  said  flanges,  and  no  hubs  shall 
project  less  than  If  inches  from  the  back  of  said  flanges: 
Provided,  however,  That  when  such  pipes  are  double  riv- 

eted into  cast-steel,  wrought-iron,  or  homogeneous-steel 
flanges,  said  flanges  to  be  equal  in  strength  to  the  strength 
of  the  pipe,  the  process  of  expanding  and  beading  may 

be  dispensed  w  ith :  It  is  further  provided.  That  for  pres- 
sures of  100  pounds  and  under,  said  pipes  may  be  single 

riveted  to  the  flanges  in  lieu  of  double  riveting. 
The  joints  of  all  flanges  shall  be  made  with  a  sufiicient 

number  of  good  and  substantial  bolts  or  rivets  to  make 
such  joints  at  least  equal  in  strength  to  all  other  parts  of 
the  pipe. 

Lap-welded  steam  pipes  of  iron  or  steel,  with  their 
flanges  welded  on,  shall  be  tested  by  a  hydrostatic  pres- 

sure of  at  least  double  the  working  pressure  of  the  steam 
to  be  carried,  and  properly  annealed  after  all  the  work 
requiring  fire  is  finished.  When  an  afl&davit  of  the  manu- 

facturer is  furnished  that  such  test  has  been  made  and 

pipes  so  annealed,  they  may  be  used  for  marine  purposes. 
When  holes  exceeding  6  inches  in  diameter  are  cut  in 

boilers  for  pipe  connections,  manhole  and  hand-hole 
plates,  such  holes  shall  be  reenforced,  either  on  the  inside 
or  outside  of  boiler,  with  reenforcing  plates,  which  shall 
be  securely  riveted  or  properly  f  astenecl  to  the  boiler,  such 
reenforcing  material  to  be  rings  of  sufl[icient  width  and 
thickness  of  material  to  fully  compensate  for  the  amount 
of  material  cut  from  such  boilers,  in  flat  surfaces;  and 
where  such  opening  is  made  in  the  circumferential  plates 
of  such  boilers,  the  reenforcing  ring  shall  have  an  area  of 
at  least  one-half  the  area  of  material  there  would  be  in  a 

line  drawn  across  such  opening  parallel  with  the  longi- 
tudinal seams  of  such  portion  of  the  boiler.  On  boilers 

carrying  75  pounds  or  less  steam  pressure  a  cast-iron 
stop  valve,  properly  flanged,  may  be  used  as  a  reenforce- 
ment  to  such  opening.  When  holes  are  cut  in  any  flat 
surface  of  such  boilers  and  such  holes  are  flanged  inwardly 
to  a  depth  of  not  less  than  IJ  inches,  measuring  from  the 
outer  surface,  the  reenforcement  rings  may  be  dispensed 
with. 

No  connection  between  shell  of  boiler  and  mud  drum 
shall  exceed  9  inches  in  diameter,  and  the  flange  of  the 
mud-drum  leg  shall  consist  of  an  equal  amount  of  material 
to  that  cut  out  of  the  shell  of  boiler. 

Plates  constructed  of  j)ressed  steel  of  corrugated  form 
without  opening  in  plate  for  bolt,  the  corrugation  forming 
the  sui)[)()rt  for  bolt,  shall  be  allowed  for  manhole  and 
hand-hole  i)hitcs. 
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SLIP  JOINTS.  (11^  19) 

The  wearing  surface  of  the  male  pipe  in  all  slip  joints 
made  after  June  30,  1908,  for  use  in  steam  pipes,  shall  be 
of  copper  or  composition,  and  the  said  male  pipe  shall 
be  of  sufficient  length  and  so  adjusted  as  to  prevent  acci- 

dental withdrawal  from  the  stuffing  box. 

CAST  STEEL,  SEMISTEEL,  FERROSTEEL,  CAST  IRON,  MALLE- 
ABLE IRON,  HARD  BRASS,  BRONZE,  AND  OTHER  COMPO- 

SITIONS MADE  OF  COPPER,  TIN,  AND  ZINC. 

20.  Cast-steel  fittings  of  any  size  or  character,  and  for  ̂   ̂ *  ̂* 
any  pressure,  may  be  used  for  any  and  all  steam  and  feed- 

pipe connections,  and  for  boiler  fittings,  valves,  cocks, 
and  all  appliances  subject  to  steam  or  water  pressure  in 
connection  with  the  boilers  and  engines  of  steam  vessels, 
when  made  by  regular  processes  and  by  manufacturers 
who  stamp  such  fittings  and  appliances  with  their  trade- 

mark or  identifying  stamp  and  who  guarantee  the  cast- 
ings to  possess  the  following  physical  characteristics: 

Tensile  strength,  minimum  50,000,  maximum  65,000 
pounds  per  square  inch;  elastic  limit,  minimum,  not  less 
than  45  per  cent  of  tensile  strength;  elongation  in  2 
inches,  minimum,  25  per  cent.  There  shall  be  taken 
from  each  heat  an  annealed  coupon  or  coupons,  for  the 
purpose  of  determining  the  physical  tests,  and  the  manu- 

facturers shall  furnish  coupons  to  the  local  inspectors  for 
tests  when  so  required.  All  steel  castings  shall  be  thor- 

oughly annealed.  ' 
The  minimum  thickness  of  steel  fittings  shall  be  deter- 

mined by  the  following  formula : 

Where  P  =  working  pressure  in  pounds. 
D  =  diameter  in  inches. 
T  =  thickness  in  inches 

Malleable  iron  possessing  a  tensile  strength  of  not  less 
than  30,000  pounds  to  the  square  inch  may  be  used  for 
any  casting  or  connection  up  to  and  including  6  inches  in 
diameter, ^  and  for  pressures  not  exceeding  300  pounds. 
Such  castings  of  3  inches  in  diameter  or  over  shall  be  extra 
heavy,  beaded  or  banded,  and  stamped  with  the  trade- 

mark or  identifying  stamp  of  the  manufacturer. 
Cast  iron,  semisteel,  or  ferrosteel,  possessing  a  tensile 

strength  of  not  less  than  20,000  pounds  to  the  square  inch 
may  be  used  in  the  construction  of  stop  valves  of  any  size 
when  bolted  directly  to  the  boiler,  throttle  valves  of  any 
size  when  bolted  directly  to  the  steam  chest,  slip  joints  of 
any  size,  separators,  flanges,  saddles,  water  columns,  ells, 
tees,  crosses,  valves,  and  cocks,  when  such  fittings  of  3 

79591—09  4 
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(II,  20)  inches  in  diameter  or  over  are  stamped  with  the  trade- 
mark or  identifying  stamp  of  the  manufacturer,  and 

made  in  accordance  with  the  following  formula : 

2,600^4 
Where  P  =  pressure  of  steam  allowable  in  pounds. 

T  =  thickness  of  casting  in  inches. 
D  =  inside  diameter  of  casting  in  inches. 

Cast  iron  may  also  be  used  in  the  construction  of  man- 
hole and  hand-hole  plates. 

When  from  peculiar  form  of  construction,  such  as  the 
engines  of  stern-wheel  steamers,  the  throttle  valve  can 
not  be  connected  directly  to  the  steam  chest,  it  shall  be 
bolted  directly  to  the  end  of  the  main  steam  pipe,  and  the 
branch  pipes  shall  be  bolted  to  the  side  pipes  of  the 
engines. 

Hard  brass,  bronze,  and  other  compositions,  of  which 
95  per  cent  is  copper,  tin,  and  zinc,  possessing  a  tensile 
strength  of  not  less  than  30,000  pounds  to  the  square 
inch,  may  be  used  in  the  construction  of  all  fittings  up  to 
and  including  12  inches  in  diameter,  and  for  all  pressures 
not  exceeding  300  pounds  per  square  inch,  except  that  it 
will  not  be  allowed  where  the  steam  reaches  a  temperature 

of  400°  F.,  and  for  all  temperatures  exceeding  450°  F.  no 
fittings  other  than  steel  shall  be  allowed. 

All  fittings  of  more  than  3  inches  in  diameter  shall  be 
subjected  by  the  manufacturer  to  a  hydrostatic  test  of 
three  and  one-half  times  the  pressure  to  which  they  will 
be  subjected  in  service,  and  such  hydrostatic  pressure 
shall  be  plainly  stamped  on  the  casting. 

All  fittings  of  more  than  2  inches  in  diameter  shall  be 
permanently  flanged,  and  no  fitting  shall  be  of  a  greater 

length  than  specified  by  the  ̂ 'Manufacturer's  Standard." 
All  cast-iron,  malleable-iron,  semisteel,  and  ferrosteel 

castings  shall  be  properly  secured  to  the  boiler  by  bolts 
or  rivets. 

Cast  nozzles  shall  not  be  used  when  exposed  to  the 
direct  action  of  the  fixe. 

Screwed  bonnets  on  cast-iron  valves  are  positivelv  pro- 
hibited. All  valves  over  2^  inches  in  diameter  shall  have 

bolted  bonnets  or  covers.  The  necks  of  the  valves  shall 
be  extra  heavy  and  as  short  as  practicable.  Where  valves 
of  less  than  2  J  inches  in  diameter  are  connected  directly  to 
the  boiler,  they  shall  be  of  cast  steel,  hard  brass,  or  bronze. 

VALVES. 

All  valves  of  3  inches  or  more  shall  bear  the  trade- 
mark of  the  manufacturer,  which  shall  guarantee  the 

uniform  thickness  of  the  walls  of  the  valve  chamber. 
All  such  valves  shall  also  bear  the  number  of  pounds 

pressure  of  steam  the  manufacturer  guarantees  them  to 
stand  without  rupture  or  distortion. 
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EVAPORATORS,   FEED-WATER  HEATERS,   AND  SEPARATORS     (II,  20) 
MADE  OF  CAST  IRON  AND  SUBJECT  TO  BOILER  PRESSURE. 

When  evaporators,  feed  heaters,  and  separators  are 
constructed  of  good  cast  iron,  the  shells  being  cyhndrical 

and  ends  flat,  the  castings  sound  and  of  uniform  thick- 
ness, the  working  pressure  shall  not  exceed  that  found  by 

the  following  formula: 
Flat  surface:  Cylindrical  shell : 

^    20,000  XT=^  ^    3,500  (T-j) 

^"V  20,000  3,500"^* 

Where  P  =  working  pressure  per  square  inch  in  pounds. 
T  =  thickness   in  inches:  Provided,  That  the 

thickness  of  ends  of  evaporators,  feed 
heaters,  and  separators  shall  be  not  less 
than  three-eights  of  an  inch. 

D  =  diameter  inside  in  inches.    When  the  pres- 
sure is  to  be  determined  for  a  part  of  a  flat 

surface  which  is  a  square,  or  rectangle  in 
the  flat  surface  formula,  the  value  of  D 
used  shall  be  the  diagonal  of  the  square 
or  rectangle,  and  when  the  ends  are 
bolted  to  the  shell  the  value  of  D  used 
shall  equal  the  diameter  of  the  bolt  circle. 

All  flanges  shall  be  substantial,  and  there  shall  be  a 
good  fillet  all  around  the  root,  and  when  the  ends  and 
shell  are  cast  solid  there  shall  be  a  good  and  substantial 
fillet  inside  all  around. 

The  bolts  or  studs  for  the  ends  or  doors  shall  not  have 

a  greater  stress  than  6,000  pounds  per  square  inch,  and 
the  size  of  bolts  or  studs  snail  not  be  less  than  three- 
fourths  of  an  inch  in  diameter. 

Evaporators  and  separators  shall  be  provided  with  an 
efiicient  safety  valve  of  approved  type. 

21.  Feed  water  shall  not  be  admitted  into  any  marine  §4418,  r.s. 

boiler  at  a  temperature  less  than  100°  F.,  and  every  such 
boiler  shall  have  an  independent  auxihary  feed  appliance 
for  supplying  said  boiler  with  water  in  addition  to  the 
usual  mode  employed,  which  auxihary  feed  shall  enter 
the  boiler  through  an  opening  independent  of  the  main 
feed. 

NAME  PLATES. 

22.  There  shall  be  fastened  to  each  boiler  a  plate  con-  §44i8, r.s. 
taining  the  name  of  the  manufacturer  of  the  material,  the 
place  where  manufactured,  the  tensile  strength,  the  name 
of  the  builder  of  the  boiler,  when  and  where  built. 

The  date  of  the  building  of  the  boiler  or  boilers  shall  be 
determined  by  the  month  and  year  of  issue  of  the  first 
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(II,  22)  certificate  of  inspection  which  covers  the  boiler  or  boilers 
in  question:  Provided,  That  the  boiler  or  boilers  have  not 
been  used  for  any  purpose  previous  to  the  inspection. 

FUSIBLE  PLUGS. 

§4418,  R.s.  23.  Every  boiler,  other  than  boilers  of  the  water-tube 
type,  shall  have  at  least  one  fusible  plug  as  described 
below.  Plugs  shall  be  made  of  a  bronze  casing  filled  with 
good  banca  tin  from  end  to  end.  The  manufacturers  of 
fusible  plugs  shall  stamp  their  name  or  initials  thereon  for 
identification,  and  shall  file  with  the  local  inspectors  a 
certificate,  duly  sworn  to,  that  such  plugs  are  filled  with 
banca  tin. 

Fusible  plugs,  except  as  otherwise  provided  for,  shall 
have  an  external  diameter  of  not  less  than  three-fourths 

of  an  inch  pipe  tap,  and  the  banca  tin  shall  be  at  least  one- half  of  an  inch  in  diameter  at  the  smallest  end  and  shall 
have  a  larger  diameter  at  the  center  or  at  the  opposite  end 
of  the  plug:  Provided,  however,  That  all  plugs  used  in 
boilers  carrying  a  steam  pressure  exceeding  150  pounds  to 
the  square  inch  may  be  reduced  at  the  smaller  end  of  the 
banca  tin  to  five-sixteenths  of  an  inch  in  diameter. 

Fusible  plugs,  when  used  in  the  tubes  of  upright  boilers, 
shall  have  an  external  diameter  of  not  less  than  three- 
eighths  of  an  inch  pipe  tap,  and  the  banca  tin  shall  be  at 
least  one-fourth  of  an  inch  in  diameter  at  the  smaller  end 
and  shall  have  a  greater  diameter  at  the  opposite  end  of 
the  plug. 

Externally  heated  cylindrical  boilers,  with  flues,  shall 
have  one  plug  inserted  in  one  flue,  and  also  one  plug 
inserted  in  shell  of  each  boiler,  immediately  below  the 
fire  fine  &iid  not  less  than  4  feet  from  the  front  end: 
Provided,  however.  That  when  such  flues  are  not  more  than 
6  inches  in  diameter  a  fusible  plug  of  not  less  diameter 
than  three-eighths-inch  pipe  tap  may  be  used  in  such  flues. 

Other  shell  boilers,  except  especially  provided  for,  shall 
have  one  plug  inserted  in  the  crown  sheet  of  the  back 
connection. 

Vertical  tubular  boilers  shall  have  one  plug  inserted  in 
one  of  the  tubes  at  least  2  inches  below  the  lowest  gauge 
cock,  but  in  boilers  having  a  cone  top  the  plug  shall  be 
inserted  in  the  upper  tube  sheet. 

All  plugs  shall  be  inserted  so  that  the  small  end  of  the 
banca  tin  shall  be  exposed  to  the  fire. 

It  shall  be  the  duty  of  the  inspector  at  each  annual 
inspection  to  see  that  tlie  plugs  are  in  good  condition. 

GAUGE  COCKS  AND  WATER  GLASS. 

5  4418,  R.S.  24.  AH  boilers,  except  flash  boilers,  shall  be  supphed 
with  at  least  one  reliable  water  gauge  and  at  least  three 
gauge  cocks  attacluul  directly  to  each  boiler.  When  the 
gauge  glass  and  gauge  cocks  are  connected  to  the  boilers 
by  a  water  cohimn  there  must  be  three  additional  gauge 
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cocks  inserted  in  the  head  or  shell  of  boiler.  The  lower  (II,  24) 
gauge  cock  in  boilers  more  than  48  inches  in  diameter 
shall  not  be  less  than  4  inches  from  the  top  of  the  flues  or 
tubes.  In  boilers  less  than  48  inches  in  diameter  the 
lower  gauge  cock  shall  not  be  less  than  2^  inches  above 
the  top  of  the  flues  or  tubes.  A  gauge  glass  shall  be  consid- 

ered a  reliable  water  gauge,  and  a  float  such  as  used  on 
western  river  steamers  shall  be  considered  on  such  boilers 
as  a  reliable  water  gauge. 

Double-end  boilers  shall  have  at  least  three  gauge  cocks 
and  one  water  glass  at  each  end. 

In  vertical  boilers  or  boilers  of  the  water-tube  type  the 
location  of  the  lowest  gauge  cock  shall  be  determined  by 
the  local  inspectors. 

Boilers  known  as  flash  boilers  constructed  of  a  continu- 
ous coil  of  pipe  or  series  of  coils  of  pipes  under  three- 

fourths  inch  in  diameter,  whose  construction  has  been 
approved  by  the  Board  of  Supervising  Inspectors,  shall 
not  be  required  to  be  supplied  with  gauge  cocks  or  low- 
water  gauges. 

STEAM  GAUGES. 

25.  All  boilers  or  sets  of  boilers  shall  have  attached  §^418,  R.  s. 
to  them  at  least  one  gauge  that  will  correctly  indicate  a 
pressure  of  steam  equal  to  80  per  cent  of  the  hydrostatic 
pressure  apphed  by  the  inspectors. 

Double-end  boilers  shall  have  at  least  one  steam  gauge 
at  each  end. 

SAFETY  VALVES. 

26.  The  areas  of  all  safety  valves  on  boilers  contracted  ^  ̂ -  ̂• 
for  or  the  construction  of  which  commenced  on  or  after 
June  1,  1904,  shall  be  determined  in  accordance  with  the 
following  formula  and  table : 

Formula:  ci  =  .2074X^. 

Where  a  =  area  of  safety  valve,  in  square  inches,  per 
square  foot  of  grate  surface. 

W  =  pounds  of  water  evaporated  per  square  foot 
of  grate  surface  per  hour. 

P  =  absolute  pressure  per  square  inch  =  working 
gauge  pressure  +  15. 

From  which  formula  the  areas  required  per  square  foot 
of  grate  surface  in  the  following  table  are  found  by  assum- 

ing the  different  values  of  W  and  P. 
The  figures  {a)  in  table  multiphed  by  square  feet  of 

grate  surface  give  the  area  of  safety  valve  or  valves 
required. 
When  this  calculation  results  in  an  odd  size  of  safety 

valve,  use  next  larger  standard  size. 
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(II,  26)  EXAMPLES. 

Boiler  pressure  =  75  pounds  per  square  inch  (gauge). 
2  furnaces:  Grate  surface  =2  (No.)X5  feet  6  inches 

Gong)  X  3  feet  (wide)  =  33  square  feet. 
Water  evaporated  per  pound  of  coal  =  8  pounds. 
Coal  burned  per  square  foot  grate  surface  per  hour  = 

12 i  pounds. 
Evaporation  per  square  foot  grate  surface  per  hour  =  8 

X  12^  =  100  pounds. 
Hence  W  =  100  and  gauge  pressure  =  75  pounds. 
From  table  the  corresponding  value  of  a  is  .230  square 

inches. 

Therefore  area  of  safety  valve  =  33 X. 23  =7.59  square 
inches. 

For  which  the  diameter  is  3  J  inches  nearly. 
Boiler  pressure  =  215  pounds. 
6  furnaces:  Grate  surface  =6  (No.)x5  feet  6  inches 

Qong)  X3  feet  4  inches  (wide)  =  110  square  feet. 
Water  evaporated  per  pound  coal  =  10  pounds. 
Coal  burned  per  square  foot  grate  surface  per  hour  =  30 

pounds. 
Evaporation  per  square  foot  grate  surface  per  hour  = 

10X30  =  300  pounds. 
Hence  W  =  300,  gauge  pressure  =  215,  and  a  =  .270 

(from  table). 
Therefore  area  of  safety  valve  =  1 10  X  .270  =  29.7  square 

inches,  which  is  too  large  for  one  valve.    Use  two. 
29  7 
— =  14.85  square  inches.    Diameter  =  4|  inches. 

To  determine  the  area  of  a  safety  valve  for  boiler  using 
oil  as  fuel  or  for  boilers  designed  for  any  evaporation  per 
hour. 

Divide  the  total  number  of  pounds  of  water  evaporated 
per  hour  by  any  number  of  pounds  of  water  evaporated 
per  square  foot  of  grate  surface  per  hour  (W)  taken  from, 
and  within  the  limits  of,  the  table.  This  will  give  the 
equivalent  number  of  square  feet  of  grate  surface  for 
boiler  for  estimating  the  area  of  valve.  Then  apply  the 
table  as  in  previous  examples. 

EXAMPLE. 

Required  the  area  of  a  safety  valve  for  a  boiler  using 
oil  as  fuel,  designed  to  evaporate  8,000  pounds  of  water 
per  hour,  at  175  pounds  gauge  pressure. 

Make  W  =  200. 

^onr!^  =  40,  the  equivalent  grate  surface,  in  square  feet. 
For  gauge  pressure  =  175  pounds  and  W  =  200,  from 

table,  a  =  .2 18  snuare  inch.  .218  X  40  =  8.72  square  inches, 
the  total  area  or  safety  valve  required  for  this  boiler,  for 
which  the  diameter  is  3W  square  inches  nearly. 
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Any  spring-loaded  safety  valve  constructed  so  as  to  (II,  26) 
ive  an  increased  lift  by  the  operation  of  steam  after 
eing  raised  from  its  seat,  or  any  spring-loaded  safety 

valve  constructed  in  any  other  manner,  so  as  to  give  an 
effective  area  equal  to  that  of  the  aforementioned  spring- 
loaded  safety  valve,  may  be  used  in  lieu  of  the  common 
lever-weighted  valve  on  all  boilers  on  steam  vessels,  and 
each  spring-loaded  valve  shall  be  supplied  with  a  lever 
that  will  raise  the  valve  from  its  seat  a  distance  of  not  less 

than  that  equal  to  one-eighth  of  the  diameter  of  the  valve 
opening;  but  in  no  case  shall  any  spring-loaded  safety 
valve  be  used  in  lieu  of  the  lever-weighted  safety  valve 
without  first  having  been  approved  by  the  Board  of 
Supervising  Inspectors. 

The  valves  shall  be  so  arranged  that  each  boiler  shall 
have  at  least  one  separate  safety  valve,  unless  the  ar- 

rangement is  such  as  to  preclude  the  possibility  of  shut- 
ting off  the  communication  of  any  boiler  with  the  safety 

valve  or  valves  employed.  This  arrangement  shall  also 
apply  to  lock-up  safety  valves  when  they  are  employed. 

The  use  of  two  safety  valves  may  be  allowed  on  any 
boiler,  provided  the  combined  area  of  such  valves  is  equal 
to  that  required  by  rule  for  one  such  valve.  Whenever 
the  area  of  a  safety  valve,  as  found  by  the  rule  of  this 
section,  will  be  greater  than  that  corresponding  to  6 
inches  in  diameter,  two  or  more  safety  valves,  the  com- 

bined area  of  which  shall  be  equal  at  least  to  the  -area 
required,  must  be  used. 

The  seats  of  all  safety  valves  shall  have  an  angle  of 
inclination  of  45  degrees  to  the  center  lines  of  their  axes. 

The  use  of  the  lever  safety  valves  shall  be  prohibited  on 
all  boilers  built  after  June  30,  1906. 

Hereafter  no  safety  valves  having  a  set  screw  arrange- 
ment on  the  top  of  the  valve  casing,  designed  to  hold  the 

valve  down  while  the  hydrostatic  pressure  is  being 
applied,  shall  be  allowed.  On  such  valves  now  in  use, 
inspectors  shall  require  the  set  screws  to  be  taken  out 
and  the  hole  permanently  closed. 

SEA  COCKS. 

27.  All  sea  valves  or  cocks  secured  to  the  skin  of  the  §44i8,  r.  s. 
vessel  by  bolts  and  connected  to  the  engines  or  boilers  by 
pipes  shall  be  arranged  so  as  to  be  accessible  at  all  times, 
so  that  if  a  leak  or  defect  occurs  it  can  be  reached.  All 

Earts  of  said  valves  except  the  chamber  shall  be  made  of 
rass  or  bronze  when  used  on  wooden-hull  vessels  navi- 
ating  salt  water;  but  in  the  case  of  iron-hull  vessels  the 
rass  or  bronze  bolts  may  be  dispensed  with. 

STOP  VALVES. 

28.  On  all  boilers  built  after  July  1,  1896,  a  stopcock  §4418,r.s. 
or  valve  shall  be  placed  between  all  check  valves  and  the 
boiler,  and  between  all  steam  pipes  and  the  boiler. 
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(II,  28)  All  boiler  connections  of  over  2  inches  in  diameter, 
except  the  connections  for  safety  valves,  shall  be  per- 

manently flanged  and  bolted  directly  to  the  boiler. 
Where  the  connecting  point  on  the  boiler  is  of  circular 
form,  distance  pieces  shall  be  allowed,  in  order  to  square 
the  point  of  attachment  of  the  flanged  fittings,  but  no 
such  distance  piece  shall  be  allowed  to  exceed  6  inches 
in  length  on  its  shortest  side. 

WOODWORK  FROM  BOILERS. 

§4418,  R.s.  29.  Externally  Tieated  toilers  shall  have  a  clear  space 
between  the  boiler  and  the  woodwork  of  not  less  than  6 
inches  at  the  sides  and  4  inches  at  the  top. 

Internally  heated  hollers  shall  have  a  clear  space  between 
the  boiler  and  the  woodwork  of  not  less  than  4  inches  at 
the  sides  and  4  inches  at  the  top. 

All  woodwork  or  other  ignitible  substance  approaching 
within  12  inches  of  the  boiler  or  smokestack  (unless  such 

boiler  or  smokestack  is  covered  with  good  nonconduct- 
ing material)  shall  be  suitably  sheathed  with  metal  over 

noncombustible  material,  and  it  shall  be  the  duty  of  the 
inspectors  to  see  that  all  woodwork  or  other  ignitible 
substance  in  or  around  the  fireroom  is  properly  protected 
by  metal  or  asbestos  sheathing. 

All  boilers  hereafter  placed  in  wooden  steamers  shall 
have  a  clear  space  of  at  least  8  inches  between  the  under 
side  of  the  cylindrical  shell  and  the  floor  or  keelson;  and 
on  all  other  steamers  the  boilers  shall  be  so  placed  as  to 
permit  of  proper  inspection  of  the  under  side  thereof. 

All  boilers  shall  have  a  clear  space  at  back  and  ends. 
When  located  in  close  proximity  to  wooden  bulkheads  the 
space  between  boiler  or  boilers  and  bulkheads  shall  be  not 
less  than  2  feet;  with  iron  or  steel  bulkheads,  not  less 
than  16  inches. 

MANHOLES. 

§  4418,  R.  s.  30.  Manhole  openings  in  front  head  of  externally  fired 
boilers,  under  the  flues,  as  required  by  section  4434,  Re- 

vised Statutes  of  the  United  States,  shall  be  of  dimen- 
sions of  not  less  than  8  by  12  inches  in  the  clear.  It  is 

also  further  provided  that  all  boilers  shall  have  a  manhole 
opening  above  the  flues  or  tubes  where  practicable  for 
use,  and  also  such  openings  shall  be  of  the  following 
dimensions: 

Boilers  over  40  inches  in  diameter  shall  have  an  open- 
ing not  less  than  1 0  by  1 6  or  1 1  by  1 5  inches  in  the  clear, 

except  boilers  40  inches  in  diameter  of  shell  and  under 
shall  have  an  o])ening  not  less  than  9  by  15  inches  in  the 
clear  in  manholes. 
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WESTERN  RIVER  BOILERS.  (II) 

31.  All  heads  employed  in  the  construction  of  cylin- 
drical  externally  fired  boilers  for  steamers  navigating  the 
Red  River  of  the  North  and  rivers  whose  waters  flow  into 
the  Gulf  of  Mexico  shall  have  a  thickness  of  material  as 
follows : 

For  boilers  having  a  diameter — 
Over  32  inches  and  not  over  36  inches,  not  less  than  ̂   inch. 
Over  36  inches  and  not  over  40  inches,  not  less  than  inch. 
Over  40  inches  and  not  over  48  inches,  not  less  than  f  inch. 
Over  48  inches,  not  less  than  f  inch. 

The  heads  of  steam  and  mud  drums  of  such  boilers  shall 
have  a  thickness  of  material  of  not  less  than  half  an  inch; 
pressure  to  be  determined  by  formula  for  flatheads. 

FLUES. 

Local  inspectors,  in  determining  the  distance  between 
the  flues  and  the  shells  of  externally  fired  boilers,  under 
provisions  of  section  4434,  Revised  Statutes  of  the  United 
States,  shall  take  the  measurements  from  the  plate  in  the 
flue  to  the  plate  in  the  shell. 

WATER  TUBE  AND  COIL  BOILERS. 

32.  Blueprints  or  drawings  of  coil  boilers  and  of  other  §4429,  r.s. 
boilers,  with  their  specifications,  submitted  to  the  Board 
of  Supervising  Inspectors  for  approval  under  section  4429, 
Revised  Statutes  of  the  United  States,  must  be  in  dupli- 

cate before  action  thereon  will  be  taken  by  the  Board, 
with  a  view  of  approving  the  same;  one  set  to  be  filed 
with  the  records  or  the  Board  of  Supervising  Inspectors 
and  the  other  with  the  records  of  the  supervising  inspector 
of  the  district  where  the  manufacturer  of  the  boiler  is 
located.  Manufacturers  shall  furnish  local  inspectors  of 
district  where  boilers  are  to  be  installed  an  affidavit  certi- 

fying that  the  boilers  are  constructed  in  strict  accordance 
with  the  drawings  and  specifications  as  approved  by  the 
Board  of  Supervising  Inspectors. 

The  working  pressure  allowable  on  cylindrical  shells  of 
water  tube  or  coil  boilers,  when  such  shells  have  a  row 
or  rows  of  pipes  or  tubes  inserted  therein,  shall  be  deter- 

mined by  the  following  formula: 

p_(D-(Z)xTxS DxR 

Where  P=  working  pressure  allowable  in  pounds. 
D  =  distance  m  inches  between  the  tube  or  pipe 

centers  in  a  line  from  head  to  head. 
d  =  diameter  of  hole  in  inches. 
T  =  thickness  of  plate  in  inches. 
S  =  one-sixth  of  the  tensile  strength  of  the  plate. 
R  =  radius  of  shell  in  inches. 
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(II,  32)  EXAMPLE. 

Required  the  working  pressure  of  a  cylindrical  shell 
having  holes  1  inch  in  diameter,  spaced  2  inches  from 
center  to  center,  in  a  line  from  head  to  head;  material, 
one-half  of  an  inch  thick;  diameter  of  shell,  20  inches; 
tensile  strength  of  plate,  60,000  pounds. 

Substituting  values,  we  have 

^    (2-1)  X. 5X10,000  , 

 2X10 —  ^ pounds. 

PORCUPINE-TYPE  BOILERS. 

The  formula  for  determining  pressure  on  boilers  of  the 
so-called  Porcupine  and  similar  types  shall  be  as  follows: 

Multiply  the  vertical  distance  between  the  centers  of 
the  horizontal  rows  of  tubes  in  inches  by  one-half  the 
diameter  of  shell  of  boiler  in  inches,  which  gives  the  area 
upon  which  the  pressure  is  exerted  to  break  a  diagonal 
ligament,  then  find  the  sectional  area  of  the  ligament  at 
its  smallest  part  and  multiply  by  one-sixth  the  tensile 
strength  of  the  material.  This  result,  divided  by  the 
area  upon  which  the  strain  is  exerted,  gives  the  working 

pressure  per  square  inch,  which  is  as  follows : -^^^^  =W, 

the  working  pressure,  in  which  E  equals  width  of  liga- 
ment in  inches,  F  thickness  of  material  in  inches,  T  one- 

sixth  of  the  tensile  strength,  C  distance  between  vertical 
centers,  and  D  one-half  the  inside  diameter  of  the  shell 
or  central  column. 

For  the  boiler  proposed,  30  inches  diameter,  five-eighths 
inch  thick,  tensile  strength  60,000  pounds,  1.219  inches 
would  be  width  of  ligament,  .625  thickness  of  plate, 
10,000  one-sixth  of  tensile  strength,  3H  =  3.6875  inches, 
distance  of  vertical  centers;  15  inches,  one-half  the  diam- 

eter of  shell,  would  be  as  follows:  1.219  multiplied  by 
.625,  this  product  multiplied  by  one-sixth  the  tensile 
strength,  10,000,  equals  7,618.75.  This  product,  divided 
by  the  product  of  3.6875,  distance  between  vertical  cen- 

ters, multiplied  by  15,  one-half  the  diameter,  equals 
55.3125,  gives  137.7  as  pressure  allowed. 

HYDROSTATIC  PRESSURE. 

All  coil  and  pipe  boilers  hereafter  made,  when  such 
boiler  is  completed  and  ready  for  inspection,  must  be  sub- 

jected at  the  hrst  inspection  to  a  liydrostatic  pressure 
double  that  of  the  steam  pressure  allowed  in  the  certifi- 

cate of  inspection. 
The  use  of  malleable-iron  or  cast-steel  manifolds,  tees, 

return  bends,  or  elbows  in  the  construction  of  pipe  gen- 
erators shall  be  allowed,  and  the  pressure  of  steam  shall 
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not  be  restricted  to  less  than  one-half  the  hydrostatic     (II,  32) 
pressure  appHed  to  pipe  generators  unless  a  weakness 
should  develop  under  such  test  as  would  render  it  unsafe 
in  the  judgment  of  the  inspector  niaking  such  inspection. 

DRUMS  AND  HEADS. 

All  drums  attached  to  coil,  pipe,  sectional,  or  water- 
tube  boilers  not  already  in  use  or  actually  contracted  for, 
to  be  built  for  use  on  a  steam  vessel,  and  its  building  com- 

menced at  or  before  the  date  of  the  approval  of  this  rule 
shall  be  required  to  have  the  heads  of  wrought  iron  or 
steel  or  cast  steel  flanged  and  substantially  riveted  to  the 
drums  or  secured  by  bolts  and  nuts  of  equal  strength 
with  rivets,  in  all  cases  where  the  diameters  of  such  drums 
exceed  6  inches. 

Drums  and  water  cyhnders  constructed  with  a  bumped 
head  of  each  or  either  end,  any  opening  in  the  shell  or 
heads  to  be  reenforced  as  required  by  the  rules  of  the 
Board,  the  circuniferential  and  horizontal  seams  to  be 
welded  and  properly  annealed  after  such  welding  is  com- 

pleted, and  when  tested  with  a  hydrostatic  pressure  of  at 
least  double  the  amount  of  the  steam  pressure  allowed 
may  be  used  for  marine  purposes. 

COPPER  AND  BRASS  TUBES. 

Seamless  copper  or  brass  tubes  not  exceeding  three- 
fourths  of  an  inch  in  diameter  may  be  used  in  the  con- 

struction of  water-tube  boilers  or  generators  when  liquid 
fuel  is  used.  There  may  also  be  used  in  their  construction 
copper  or  brass  steam  drums  not  exceeding  14  inches  in 
diameter,  of  a  thickness  of  material  not  less  than  five- 
eighths  of  an  inch,  and  copper  or  brass  steam  drums  12 
inches  in  diameter  and  under  having  a  thickness  of  mate- 

rial of  not  less  than  one-half  inch.  All  tubes  and  drums 
referred  to  in  this  paragraph  shall  be  made  from  ingots  or 
blanks  drawn  down  to  size  without  a  seam.  Water-tube 
boilers  or  generators  so  constructed  may  be  used  for 
marine  purposes  with  none  other  than  liquid  fuel. 

Rule  III. — Boats,   Kafts,   Bulkheads,   and  Life- 
Saving  Appliances. 
•  Section. 

AflBdavit  of  test  of  line-carrying  guns   27 Air  tanks  of  lifeboats   2 
Automatic  plug  required  on  metallic  lifeboats   2 
Barges,  passenger,  towed  by  steamers,  how  equipped   17 
Barges,  ocean  towed,  how  equipped   3 
Bulkheads  required  for  certain  steam  and  sail  vessels   34 
Carley  life  float,  carrying  capacity  allowed   21 
Carrying  capacity  of  lifeboats,  how  determined   5 
Carrying  capacity  of  life  rafts,  how  determined   22 
Drags  or  floating  anchors,  how  constructed  and  number  of   32 
Drill  required  with  line-carrying  gun   31 
Drawing  and  specifications  of  lifeboats  required . . :   1 
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(III)  Section. 
Drawings  and  specifications  of  life  rafts  required   18 
Engelhardt  lifeboats   21,  22 
Escape,  means  of,  to  lifeboats   33 
Equipments  required  on  lifeboats   3 
Equipments  required  on  life  rafts   20 
Fire  boats,  lifeboats  required  on   8 
Floats,  wooden,  material  and  dimensions  of   25 
Friction  devices  for  distress  signals  allowed  under  certain  condi- 

tions   3 
Guns,  line-carrying,  drill  required  with   31 
Guns,  line-carrying,  mode  of  manufacture  and  test  of   27 
Kapok  life-preservers,  use  of  prohibited   24 
Lifeboats,  capacity  required   5 
Lifeboats,  care  required  of   4 
Lifeboats,  collapsable,  may  be  substituted   14 
Lifeboats,  construction  of   1,  2 
Lifeboats,  drawings  and  specifications  required   1 
Lifeboats,  Hawaiian  steamers,  how  equipped  :   2 
Lifeboats,  how  carried   4 
Lifeboats,  how  equipped   3 
Lifeboats,  how  marked   4 
Lifeboats,  metallic,  to  have  automatic  plug   2 
Lifeboats,  metallic,  when  required   8 
Lifeboats,  name  plate  required  on   2 
Lifeboats  required  on  fire  boats   8 
Lifeboats  required  on  inspected  sail  vessels   16 
Lifeboats  required  on  stern-wheel  towboats   8 
Lifeboat  capacity  on  vessels  of  50  tons  or  over  not  carrying  pas- 

sengers  6 
Lifeboat  capacity  on  vessels  under  50  tons  not  carrying  passengers. .  7 
Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 

rivers  other  than  the  Red  River  of  the  North,  rivers  whose  waters 
flow  into  the  Gulf  of  Mexico,  and  Yukon  River   9 

Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 
the  Red  River  of  the  North,  rivers  whose  waters  flow  into  the 
Gulf  of  Mexico,  and  Yukon  River   10 

Lifeboat  capacity  of  vessels  of  over  150  tons,  carrying  passengers, 
navigating  the  northwestern  lakes,  bays,  and  sounds   11 

Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 
the  ocean  -  12 

Lifeboat  capacity  of  passenger  vessels  of  150  tons  and  under  navi- 
gating the  ocean,  lakes,  bays,  sounds,  and  rivers   13 

Lifeboats  not  required  on  open  steam  pleasure  vessels  of  5  tons  or 
less   15 

Life  rafts,  carrying  capacity  of   21 
Life  rafts,  care  required  of   19 
Life  rafts,  drawings  and  specifications  required   18 
Life  rafts,  how  built   18, 19 
Life  rafts,  how  equipped   20 
Life  rafts,  how  marked   18 
Life  rafts  may  be  substituted  for  a  portion  of  lifeboats   14 
Life-preservers,  number  and  kind  required   23 
Life-preservers  of  kapok  or  loose  granulated  cork,  use  not  allowed.  24 
Life-preservers  required  on  passenger  barges  towed   17 
Line-carrying  projectiles  and  means  of  propelling  them   27-31 
Line-carrying  gun,  crew  to  be  drilled  in  use  of,  and  drills  entered 

on  log   31 
Ladders  or  steps  required  on  steamers   33 
Means  of  escape  from  steamers   35 
Name  plate  required  on  lifeboats   1 
Name  plate  recjuired  on  life  rafts   18 
Name  of  stcainer  required  on  equipments   36 
Notice  of  location  of  lifo-prescrvcrs  to  be  posted   23 
PasHenger  steamer,  definition  of   37 
Ring  buoys  may  be  required   26 
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Section.  (Ill) 

Rockets,  line-canying   28 
Steering  apparatus,  extra,  for  steamers   33 
Sail  vessels,  lifeboat  and  life-preserver  equipment   16 
Steam  launches,  when  they  may  dispense  with  lifeboats   15 
Towing  steamers,  stem-wheel,  lifeboats  required  on   8 
Working  boat  required   8 

LIFEBOATS. 

DRAWINGS,   SPECIFICATIONS,  NAME  PLATE. 

1.  Builders  of  lifeboats  shall  furnish  the  Supervising  §4405,  r.s. 
Inspector-General  with  drawings  and  specifications  show- 

ing and  explaining  the  construction  of  the  same,  and  the 
physical  characteristics  (tensile  strength  and  ductility) 
of  the  metal  used.  They  shall  also  affix  a  plate  or  other 

device  to  each  boat,  having  thereon  the  builder's  name, 
number  of  boat,  date  of  construction  of  boat,  cubical 
contents  of  boat,  and  number  of  persons  said  boat  will 
carry,  as  determined  by  the  rules  of  the  Board  of  Super- 

vising Inspectors. 
This  section  shall  apply  to  all  boats  built  after  June 

30,  1905. 
CONSTRUCTION. 

2.  All  lifeboats  shall  be  substantially  built.  J§  440|  448i, 
Metallic  lifeboats  of  20  feet  length  and  under  shall  be     '   '  " constructed  of  metal  of  not  less  thickness  than  No.  18 

wire  gauge.  Boats  20  to  24  feet  in  length  shall  have  a 
thickness  of  metal  not  less  than  No.  16  wire  gauge  for 
their  middle  half  length,  and  their  ends  of  not  less  than 
No.  18  wire  gauge.  Boats  longer  than  24  feet  shall  be 
built  according  to  specifications  approved  by  the  Super- 

vising Inspector-General.  The  wire-gauge  numbers 
given  in  this  paragraph  are  Birmingham  standard. 

The  air  tanks  of  all  metallic  lifeboats  built  after  June 

30,  1906,  shall  be  provided  with  air-pump  connections  of 
one-half  inch  outside  diameter,  for  the  purpose  of  testing 
the  air-tightness  of  said  tank. 

All  seams  and  joints  shall  be  properly  double  riveted. 
All  lifeboats  shall  have  air-tight  tanks  of  sufficient 

capacity  to  float  boats  when  full  of  water  and  when  loaded 
to  allowed  capacity. 

Only  countersunk-headed  rivets  shall  be  used  in  the 
construction  of  metallic  lifeboats. 

The  above  provisions  of  this  section  shall  take  effect 
only  as  to  boats  constructed  after  June  30,  1905. 

All  joints  of  the  air  tanks  shall  be  double  riveted  and 
soldered. 

All  metaUic  lifeboats  hereafter  built  shall  be  furnished 
with  an  automatic  plug. 

EQUIPMENTS  REQUIRED  ON  LIFEBOArS. 

3.  All  lifeboats  shall  have  the  following  equipment:  ̂ 405,  r.  s. 
A  properly  secured  life  fine  the  entire  length  on  each  side, 
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(III,  3)  and  such  Hne  must  be  festooned  with  a  seine  float  in  eacn 
bight,  the  bights  to  be  not  longer  than  3  feet;  at  least  2 
life-preservers,  or  wooden  Hfe  floats  where  the  same  are 
allowed  by  law;  1  boat  painter  of  not  less  than  2f-inch 
manila  rope  (about  .9  inch  diameter),  properly  attached 
and  of  a  suitable  length;  a  full  complement  of  oars,  and  2 
spare  oars  of  suitable  length;  not  less  than  4  rowlocks 
and  2  spare  ones,  all  attached  to  the  boat;  1  steering  oar, 
with  rowlock  or  becket,  or  1  rudder,  with  yoke  and  suit- 

able yoke  ropes ;  1  boat  hook,  and  1  bucket  with  lanyard 
attached,  and  on  wooden  boats  2  plugs  for  each  drain 
hole,  attached  with  lanyard  or  chain. 

Lifeboats  required  on  ocean  vessels  of  150  gross  tons 

and  over  shall  be  equipped  with  2  life  lines,  a  painter,  rud- 
der, yoke,  and  yoke  ropes,  as  already  specified  in  this 

section,  also  a  full  set  or  oars  and  rowlocks,  1  spare  oar 
and  rowlock,  1  steering  oar,  with  rowlock  or  becket,  2 
boat  hooks,  1  bailer,  1  bucket;  1  lugsail,  with  sheet,  tack, 
and  reef  earings,  in  a  water-tight  canvas  bag;  1  mast  and 
1  yard,  with  necessary  rigging,  1  boat  compass,  1  lantern, 
1  gallon  can  of  illuminating  oil,  at  least  1  box  of  matches 
wrapped  in,  a  waterproof  package  and  carried  in  a  box 
attached  to  the  underside  of  the  stern  thwart,  1  breaker 
of  fresh  water  of  at  least  15  gallons  capacity,  1  sealed  tin 
containing  25  pounds  of  hard  bread,  1  waterproof  can- 

vas bag  6  inches  diameter  and  15  inches  long  containing 
palm  and  needles,  sail  twine,  marline,  marline  spike, 

hatchet,  smoker's  flint  and  steel,  a  small  bottle  of  spirits 
of  turpentine  for  priming  lantern  wicks.  Every  such 
lifeboat  shall  also  be  provided  with  6  night  distress  signals 
in  a  metallic  case. 

Distress  signals,  when  fired  by  friction  devices,  are 
allowed  when  stowed  in  metal  cases  and  protected  by 
cotton  at  the  end  and  so  arranged  as  to  be  reversible 
before  applying  friction. 

Provided,  That,  on  all  pleasure  steamers  and  on  all 
other  steamers  of  over  150  gross  tons,  but  not  exceeding 

750  gross  tons,  limited  by  their  certificates  of  inspection 
to  routes  of  not  more  than  15  miles  from  any  haroor,  on 
the  ocean,  the  lifeboats  of  180  cubic  feet  capacity  and 
over  shall  be  eciuipped  as  required  for  lifeboats  on  ocean 
vessels,  and  all  liieboats  or  less  than  180  cubic  feet 
capacity  on  steamers  referred  to  in  this  proviso  shall  be 
equipped  as  required  in  the  first  paragraph  of  this  section 
for  all  lifeboats. 

Lifeboats  on  steamers  navigating  Hawaiian  waters 
exclusively  shall  be  exempt  from  the  use  of  air  tanks  and 
the  requirements  of  this  section  relating  to  lifeboat 
equipments,  excepting  oars. 

LIFEBOATS  ON  OCEAN-TOWED  BARGES. 

The  lifeboats  rocjuired  on  ocean-towed  barges  of  more 
than  100  tons  may  bo  eitlier  wood  or  niotal  and  of  at 
least  10  cubic  feet  capacity  for  each  person  carried  on 
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the  barge,  and  as  much  more  as  the  inspectors  deem  (III,  3) 
necessary,  shall  be  at  least  14  feet  long,  or  proper  form 
and  construction,  in  good  condition,  provided  with  air 
tanks  at  least  large  enough  to  displace  40  pounds  of 
water  for  every  person  carried  by  the  oarge,  and  equipped 
according  to  the  first  paragraph  of  this  section. 

HOW  LIFEBOATS  MUST  BE  CARRIED  AND  OVERHAULED. 

4.  All  Hfeboats  shall  be  fitted  with  such  davits  and  gear  j^§|  4405,  4488, 
as  will  enable  the  boats  to  be  safely  launched  in  less  than 
two  niinutes  from  the  time  the  clearing  away  of  the  boats 
is  begun. 

All  hfeboats  on  vessels  carrying  passengers  for  hire 
must,  if  practicable,  be  carried  under  substantial  davits 
or  cranes;  but  if  it  is  not  practicable  so  to  carry  all  the 
lifeboats  required,  the  remainder  must  be  stowed  near  at 
hand,  so  as  to  be  easily  and  readily  launched. 

All  boats  under  davits  must  be  arranged  so  that  they 
can  be  simultaneously  launched.  Each  lifeboat  carried 
under  davits  must  be  provided  with  two  separate  davits. 
When  a  single  crane  is  properly  adapted  to  lower  a  Ufe- 
boat,  it  may  be  allowed  to  take  the  place  of  the  two  davits. 
Such  davits  or  cranes,  and  the  blocks  and  the  falls  thereof, 
on  all  passenger  vessels  except  ferryboats,  must  be  of 
sufficient  strength  to  carry  the  boat  with  its  full  load. 

It  shall  be  the  duty  of  the  master  or  officer  in  charge  of 
all  such  vessels  to  see  that  the  boat  davit  falls  shall  at  all 
times  be  in  readiness  for  immediate  use,  and  protected 
from  ice,  and  not  painted,  and  such  boat  davit  falls  on  all 
boats  not  swung  out  at  boat  drills  shall  be  cut  adrift  and 
overhauled;  and  it  shall  be  unlawful  to  stow  in  any  life- 

boat articles  other  than  those  required  by  law  and 
regulations. 

Lifeboats  must  be  stripped,  cleaned,  painted,  and  thor- 
oughly overhauled  at  least  once  in  every  year.  All  life- 

boats shall  have  their  cubical  contents  painted  on  the 
stem  in  black  letters  and  figures  not  less  thaa  three-fourths 
of  an  inch  high  on  a  white  ground. 

The  lifeboat  referred  to  in  the  table  [sec.  13,  Rule  III] 
for  passenger  steamers  of  10  tons  or  under  must  be  either 
carried  or  towed  at  all  times  when  being  navigated  with 
passengers  on  board. 

CARRYING  CAPACITY  AND  SIZE  OF  LIFEBOATS. 

5.  The  capacity  of  all  lifeboats  shall  be  determined  by  j^§|  ̂^^i,  4488, 
the  following  rule :  Measure  the  length  and  breadth  out- 

side of  the  planking  or  plating  and  the  depth  inside  at  the 
place  of  minimum  depth.  The  product  of  these  dimen- 

sions multiplied  by  .6  resulting  in  the  nearest  whole 
number  shall  be  deemed  the  capacity  in  cubic  feet. 

To  determine  the  number  of  persons  a  boat  is  to  carry, 
divide  the  result  by  10  for  ocean,  lake,  bay,  and  sound 

79591—09  5 
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(III,  5)  steamers,  and  for  river  steamers  divide  the  result  by  8: 
Provided,  however,  That  such  boats  shall  in  all  cases  nave 
sufficient  room,  free  board,  and  stability  to  safely  carry 
such  number  oiP  persons,  which  fact  must  be  determined 
by  actual  experiment  in  the  water  at  the  time  of  the  first 
inspection  of  said  boats  after  the  passage  of  this  rule. 
Where  a  vessel  is  carrying  boats  of  different  types  or 
capacities,  at  least  one  boat  of  each  type  or  capacity  shall 
be  so  tested. 

EXAMPLE. 

The  carrying  capacity  of  a  boat  20  feet  in  length,  6  feet 
in  breadth,  and  2^  feet  in  depth  will  be  determined  as 
follows : 

For  ocean,  lake,  bay,  and  sound  steamers, 

20x6x2iX.6  180 
 =  -jq-  =  18  persons. 

180 

For  river  steamers,  same  boat,  -g-  =  22  persons. 

Lifeboats  required  on  ocean  vessels  of  150  gross  tons 
and  over  shall  be  of  suitable  dimensions  and  of  not  less 
than  180  cubic  feet  capacity. 

Provided,  That  all  pleasure  steamers,  and  all  other 
steamers  over  150  tons  but  not  exceeding  750  tons,  limited 
by  their  cetificates  of  inspection  to  routes  not  more  than 
15  miles  from  any  harbor,  shall  not  be  required  to  have 
more  than  one  of  the  lifeboats  to  be  of  180  cubic  feet 

capacity.  Nothing,  however,  in  this  proviso  shall  exempt 
any  such  steamer  from  carrying  the  aggregate  cubic  feet 
of  lifeboat  capacity  provided  for  by  the  tables. 

Provided  further,  That  the  supervising  inspector  of  the 
district  may,  in  exceptional  cases,  permit  lifeboats  of  less 
than  180  cubic  feet  as  a  substitute  for  said  boat  on  steam- 

ers where  the  crew  is  insufficient  to  properly  handle  a  boat 
of  that  size,  or  where  there  is  lacK  of  space  to  properly 
carry  so  large  a  lifeboat,  but  in  every  such  case  the 
steamer  must  be  provided  with  one  or  more  lifeboats 
efficient  in  character  and  large  enough  to  carry  every 
person  on  board. 

LIFEBOATS  REQUIRED. 

§1  4481,  4488,    6.  Lifehoats  required  on  vessels  of  SO  gross  tons  or  over 
not  carrying  passengers  for  hire. 

All  vessels  of  50  gross  tons  or  over  not  carrying  pas- 
sengers, navigated  under  the  provisions  of  Title  LII,  Re- 

vised Statutes  of  the  United  States,  shall  at  all  times  be 
equipped  with  sufficient  boat  capacity  to  carry  the  crew  of 
said  vessel  with  safety,  capacity  to  bo  determined  by  the 
rules  of  tlie  Board  of  Supervising  Inspectors:  Provided, 
That  steamers  of  less  than  150  tons  gross,  while  engaged 
exclusively  in  harbor  towing,  may  substitute  one  or  more 
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life  rafts  for  the  lifeboats  required,  when  the  lifeboats  (III,  6) 
interfere  with  the  practical  operation  of  the  steamer,  and 
such  substitution  may  be  made  with  safety,  it  being  un- 

derstood that  when  such  vessel  engages  in  service  other 
than  harbor  towing  she  must  be  equipped  with  boats  as 
required  by  the  rules  and  regulations. 

7.  Boats  required  on  vessels  of  less  than  50  gross  tons  not  §  448i,  r.  s. 
carrying  imssengers  for  hire. 

All  vessels  of  less  than  50  gross  tons,  navigated  under 
the  provisions  of  Title  LII,  Revised  Statutes  of  the  United 
States,  and  not  carrying  passengers,  must  be  equipped 
with  boats  or  rafts  as  in  the  opinion  of  the  inspectors  may 
be  necessary  to  secure  the  safety  of  all  persons  on  board 
in  case  of  disaster. 

8.  Lifeboats  required  on  vessels  carrying  passengers  for  ̂^1^  448i,  4488, 
hire,  fire  boats,  stern-wheel  towboats.     Working  boat  and 
metal  lifeboat. 

All  vessels  inspected  under  the  provisions  of  Title  LII, 
Revised  Statutes  of  the  United  States,  carrying  pas- 

sengers for  hire,  shall  be  required  to  be  provided  with 
lifeboats  according  to  the  following  tables:  Provided, 
That  no  vessel  shall  be  required  to  have  more  lifeboat 
capacity  than  sufficient  to  carry  all  the  passengers  and 
crew  allowed  by  the  certificate  of  inspection.  And  at 
least  one  lifeboat  shall  be  of  metal,  unless  exempted  by 
the  supervising  inspector  of  the  district  where  the  vessel 
was  last  inspected:  Provided  further ,  That  all  such  vessels 
of  50  gross  tons  and  upward  must  have  one  working  boat 
in  addition  to  the  lifeboats  required:  It  is  further  pro- 

vided. That  on  vessels  navigating  the  rivers  embraced  in 
section  10  in  this  rule,  the  cubical  capacity  of  the  working 
boat  shall  be  included  in  the  cubical  capacity  of  lifeboats 
required  on  vessels  by  said  section:  Provided,  That 
aU  steamers  that  are  used  exclusively  as  fire  boats  and 
connected  or  belonging  to  a  regularly  organized  fire 
department  shall  not  be  required  to  carry  the  lifeboats 
required  by  the  following  tables,  but  shall  be  required  to 
carry  such  boats  or  rafts  as  in  the  judgment  of  the  local 
inspectors  or  supervising  inspectors  may  be  necessary  to 
carry  the  crew:  Provided,  That  stern- wheel  towboats 
engaged  exclusively  in  the  business  of  towing  shall  not  be 
required  to  carry  the  boats  technically  known  as  lifeboats, 
described  in  this  Rule  III,  or  metallic  lifeboats,  but  shall 
be  required  to  carry  such  boats  only  as,  in  the  judgment 
of  the  local  inspectors,  will,  by  their  number,  capacity, 
character,  and  equipment,  fully  provide  for  the  safety  of 
the  crew  of  the  vessel. 
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(HI) 
§  4481,  R.  S, 

Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 
rivers  other  than  the  Red  River  of  the  Nort,.^  rivers  whose  waters  flo  w 
into  the  Gulf  of  Mexico,  and  the  Yukon  River  and  other  similar 
rivers,  the  bars  and  channels  of  which  are  liable  to  sudden  changes, 
except  vessels  of  150  gross  tons  and  under,  hereinafter  provided  for. Cubic  feet. 

360 Vessels  over  150  and  not  over  300  gross  tons  
Vessels  over  300  and  not  over  600  gross  tons   540 
Vessels  over  600  and  not  over  900  gross  tons   720 
Vessels  over  900  and  not  over  1,200  gross  tons   900 
Vessels  over  1,200  gross  tons   1,  080 

4481,  R.  S. 10.  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 
the  Red  River  of  the  North,  rivers  whose  waters  flow  into  the  Gul f 
of  Mexico,  the  Yukon  and  other  similar  rivers,  the  bars  and  channels 
of  which  are  liable  to  sudden  changes,  excepting  vessels  of  150  gross 
tons  and  under,  hereinafter  provided  for. Cubic  feet. 

Vessels  over  150  and  not  over  300  gross  tons   240 
Vessels  over  300  and  not  over  600  gross  tons   360 
Vessels  over  600  and' not  over  900  gross  tons   480 
Vessels  over  900  and  not  over  1,200  gross  tons   600 
Vessels  over  1,200  gross  tons   720 

R.  s 4481,  4488,  n.  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 
northtvestern  lakes,  bays,  and  sounds,  except  vessels  of  150  gross  tons 
and  under,  hereinafter  provided  for. 

Gross  tons. 

Vessels  over- ISO  and  not  over  200. . . 
200  and  not  over  300... 
300  and  not  over  400... 
400  and  not  over  500... 
500  and  not  over  1,000.. 
1,000  and  not  over  1,500 
1,500  and  not  over  2,000 

Capacity 
of  boats. 

Cubic  feet. 
360 
540 
720 900 

1,080 
1,260 
1,440 

Gross  tons. 

Vessels  over — 2,000  and  not  over  2,500 
2,500  and  not  over  3,000 
3,000  and  not  over  3,500 
3,500  and  not  over  4,000 
4,000  and  not  over  4,500 
4,500  and  not  over  5,000 
5,000  and  not  over  5,500 

Capacity 
of  boats. 

Cubic  feet. 

1,620 
1,800 1,980 
2, 160 2,340 2,835 3,330 

Steamers  above  5,500  gross  tons  shall  be  furnished  with 
an  additional  boat  of  not  less  than  495  cubic  feet  capacity 
for  each  additional  500  tons  burden  or  fraction  thereof. 

4488,  R.  S.  12. Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 
oceans,  except  vessels  of  150  gross  tons  and  under,  hereinafter  pro- 

vided for. 

Gross  tons. 

Vessels  over — 150  and  not  over  200  
200  and  not  over  300  
300  and  not  over  400  
400  and  Jiot  over  500  
500  and  not  over  1,000  
1,000  and  Jiot  over  1,500  
1,500  and  not  over  2,000  
2,000  and  not  over  2,500  
2,500  and  not  over  3,000  
3,000  and  not  over  3,500  
3,500  and  not  over  4,000. . . . 
4,(KK)and  not  over  5,000. .. . 
5,000  and  not  over  5,500  
5,500  and  not  ov(*r  6,000  
6,000  and  not  over  6,500.... 
6,5(K)and  ]iot  over  7,000  
7,(KK)and  not  over  7,500  
7,500  and  not  over  8,(K)0. . . . 
8,000  and  not  over  8  500. .. . 
8,500  and  not  over  9,000. . . . 
9,000  and  not  over  9,500  

Total 
capacity 
of  boats. 

Cubic  feet. 540 
720 

1,080 
1, 260 
1,620 
1,800 2,160 
2,340 
2, 700 2,880 
3, 240 3,420 
3,870 
4, 320 
4, 770 
5,220 5, 070 
0,120 0,570 
7, 020 7.  470 

Gross  tons. 

Vessels  over —  • 9,500  and  not  over  10,000. 
10,000  and  not  over  10,5(. ) 
10,5(X)  and  not  over  11, 0(  i 11,000  and  not  over  11,50  ) 
11,500  and  not  over  12,00^; 
12,000  and  not  over  12,F,0V< 
12,500  and  not  over  i;{,()00 
13,000  and  not  ov(>r  13,  ")U0 13,500  and  not  over  14,000 
14,0(H)  and  not  over  14,500 
14,500  aTid  not  over  15,000 
15,000  and  not  over  15.500 
15,500  and  not  over  16.000, 
16,000  and  not  over  16,500. 
16,5(H)  and  not  over  17,(K)0. 
17,(M)0  and  not  over  17,50(1. 
17,5(M)  and  jiot  over  IS, 000. 
18,000  and  not  over  IS.r.Od, 
18,5(K)  and  not  over  19,(KU>. 19,000  and  not  over  19,500. 
19,.50()  and  not  over  20,000. 

Total capacity 
of  boats. 

Cubic  feet. 

7,920 
8,145 8,370 
8,595 
8,820 9, 045 9, 270 
9,  495 
9,720 
9, 945 10, 170 10. 395 10.  620 

10, 845 
11,070 11,295 
11,520 
11,745 11,970 12, 195 12.  420 
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Vessels  of  over  20,000  gross  tons  shall  be  provided  with    (III,  12) 
an  additional  boat  capacity  of  225  cubic  feet  for  each 
additional  500  gross  tons,  or  fraction  thereof. 

13.  Cubical  capacity  of  boats  required  on  passenger  vessels  of  150  gross  tons  j^§|  ̂481,  44i and  under  navigating  oceans,  lakes,  bays,  sounds,  and  rivers. 
Cubic  feet. 

Vessels  not  over  10  gross  tons   60 
Vessels  over  10  and  not  over  30  gross  tons   75 
Vessels  over  30  and  not  over  50  gross  tons   90 
Vessels  over  50  and  not  over  100  gross  tons   135 
Vessels  over  100  and  not  over  150  gross  tons   165 

14.  Not  more  than  one-third  of  the  lifeboat  capacity  §4488,  r.s. 
required  on  any  vessels  may  be  substituted  by  its  equiva- 

lent in  approved  life  rafts  or  approved  collapsable  (fold- 
ing) lifeboats. 

15.  Lifeboat  not  required  on  steam  vessels  of  5  gross  tons  §  4488,  r.s. 
or  less  used  for  pleasure  purposes  only. 

All  open  steam  launches  or  other  steam  vessels  of  5 
gross  tons  or  less,  used  for  pleasure  purposes  only,  shall 
not  be  required  to  carry  a  lifeboat. 

LIFEBOATS  AND  OTHER  EQUIPMENT  REQUIRED  ON  SAIL  VESSELS. 

16.  Local  inspectors  inspecting  sail  vessels,  carrying  §44i7,  r.  s. 
passengers  on  the  ocean  or  on  the  high  seas,  under  the  pro- 

visions of  section  4417,  Kevised  Statutes,  as  amended  by 
the  act  of  Congress  approved  March  3,  1905,  shall  require 
such  sail  vessels  to  be  equipped  with  a  life-preserver  for 
everv^  person  on  board,  passengers  and  crew,  and  with 
lifeboats,  in  accordance  with  the  requirements  of  the  rule 
applying  to  ocean  steamers  carrying  passengers. 

BOATS  AND  OTHER  EQUIPMENT  REQUIRED  ON  BARGES. 

17.  Barges  carrying  passengers  on  any  routes  shall  §^492,  r.s. 
have  a  life-preserver  or  float  for  each  and  every  person 
allowed  to  be  carried,  and  in  addition  thereto  shall  be 
supplied  with  10  buckets,  2  barrels  of  not  less  than  40 
gallons  each,  and  3  axes,  1  hand  fire  pump  capable  of 
discharging  100  cubic  inches  of  water  at  each  stroke,  and 
sufficient  length  of  regulation  hose  to  reach  to  all  parts  of 
the  vessel,  ajid  2  yawl  boats  of  not  less  than  120  feet 
capacity  each,  equipped  with  4  oars  each. 

All  barges  carrying  passengers  shall  be  inclosed  by  a 
good  and  substantial  rail  not  less  than  3  feet  high. 

LIFE  RAFTS. 

DRAWINGS,  SPECIFICATIONS,  NAME  PLATE,  AND  HOW  MARKED. 

18.  Builders  of  life  rafts  shall  furnish  the  Supervising  §4405, r.s. 
Inspector-General  with  drawings  and  specifications  show- 

ing and  explaining  the  construction  of  the  same,  and 
the  physical  characteristics  (tensile  strength  and  duc- 

tility) of  the  metal  used.    They  shall  also  affix  a  plate  or 
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(III,  18)  other  device  to  each  raft,  having  thereon  the  builder's 
name,  number  of  raft,  date  of  construction  of  raft,  cubical 
contents  of  raft,  and  number  of  persons  said  raft  will 
carry,  as  determined  by  the  rules  of  the  Board  of  Super- 

vising Inspectors.  This  paragraph  shall  apply  to  all  rafts 
built  after  June  30,  1905. 

There  shall  be  stenciled  in  a  conspicuous  place  on 
each  life  raft  now  in  use  the  number  of  persons  said  life 
raft  can  carry,  as  hereinafter  provided. 

CONSTRUCTION. 

^§1  4405,  4481,  19.  All  life-raft  cylinders  of  more  than  15  feet  in  length or  of  more  than  16  inches  in  diameter  shall  be  constructed 
of  metal  not  less  than  No.  18  Birmingham  wire  gauge. 
No  life-raft  cylinders  shall  be  of  less  thickness  of  metal 
than  No.  20  Birmingham  wire  gauge. 

The  retaining  Bands  which  secure  the  cylinders  to  the 
frames  shall  be  made  in  halves  so  that  the  cylinders  may 
be  detached  without  difficulty  for  the  purpose  of  inspec- 

tion, cleaning,  and  painting,  as  required  by  this  section. 
All  life-raft  cylinders,  except  those  6  feet  or  less  in 

length,  must  be  divided  by  water-tight  bulkheads  into  not 
less  than  three  compartments  of  equal  lengths,  and  each 
compartment  shall  be  provided  with  a  suitable  air-pump 
connection,  of  one-half  inch  outside  diameter,  fitted  with 
air-tight  cap. 

The  inspection  of  a  metallic  cylindrical  life  raft  will 
include  the  testing  of  each  compartment  by  air  pressure. 

Only  countersunk-headed  rivets  shall  be  used  in  the 
construction  of  metallic  life  rafts. 

All  seams  and  joints  shall  be  properly  double  riveted. 
The  above  provisions  of  this  section  shall  take  effect 

only  as  to  life  rafts  constructed  after  December  31,  1908. 
The  circumferential  as  well  as  the  longitudinal  seams  of 

life-raft  cylinders  must  be  riveted,  and  on  rafts  con- 
structed after  June  30,  1905,  shall  also  be  soldered. 

The  framework  connecting  the  cylinders  of  metallic  life 
rafts  must  be  substantially  built  and  capable  of  resisting 
the  strain  which  tends  to  break  the  cylinders  apart  when 
the  raft  is  broadside  on  in  surf  or  seaway. 

Life  rafts  must  be  stripped,  cleaned,  painted,  and  thor- 
oughly overhauled  at  least  once  in  every  year. 

EQUIPMENTS  REQUIRED  ON  LIFE  RAFTS. 

20.  All  life  rafts  must  be  equipped  with  2  life  lines, 
securely  fastened  to  the  gunwales;  1  painter,  of  2 f -inch 
manila  rope  of  a  suitable  length;  not  less  than  4  oars  of 
suitable  size;  2  paddles,  each  of  not  less  than  5  feet  in 
length,  the  blade  of  each  to  be  of  not  less  area  than  one- 
half  that  of  the  blnde  of  one  of  the  oars  of  such  raft; 
4  rowlocks;  1  steering  oar,  with  rowlock  or  bccket,  and 
1  boat  hook. 

All  the  ecHiipmont  mentioned  in  this  section  shall  be 
kej)t  in  good  condition  for  immediate  use. 
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CAPACITY  OF  COLLAPSABLE  BOATS,  CARLEY  LIFE  FLOATS,  AND  LIFE  RAFTS.  (Ill) 

Engelhardt  collapsable  boats. 

21.  12-foot  boat,  except  when  carried  on  davits,  17  §4488,r.s. 
persons. 

20-foot  boat,  except  when  carried  on  davits,  28  persons. 

Carley  life  floats. 

No.  of 
float. Size  of  float. 

8  by  4  feet  
8  by  5  feet  
10  by  6  feet  
12  by  8  feet  
3  feet  6  inches  by  6  feet  
3  feet  9  inches  by  6  feet  6  inches. 
4  by  7  feet  
4  feet  6  inches  by  7  feet  6  inches. 
4  feet  6  inches  by  8  feet  6  inches. 
5  by  8  feet   do  
5  by  9  feet  
5  by  10  feet  
6  by  10  feet  
6  feet  6  inches  by  10  feet  6  inches 
7  by  12  feet  
8  by  12  feet  
9  by  14  feet  
5  by  8  feet  5  by  10  feet  

Diameter 
of  tube. 

Inches. 

14i 

m 

20i 

12 
13 

14 

14 
14 14 15 

15 
15 
16 
17 18 

19 20 

14i 15^ 

Minimum 
number  of 

compart- ments. 

Number  of 

persons 
carried  and 
allowed. 

Barstow  life  rafts. 

Number  of 
Length  of Width  of Depth  of 

persons tank. tank. tank. carried  and 
allowed. 

Feet. Feet. Inches. 
14 6 

14 
36 

14 5 

14 
36 12 5 

14 

28 

12 4 
14 

25 
10 4 

14 24 8 4 
14 16 6 4 
14 12 5 3 
12 

8 

The  use  of  the  Barstow  life  raft  is  prohibited  from 
March  20,  1909:  Provided,  That  Barstow  life  rafts  con- 

structed or  in  service  on  or  before  said  date  may  be  con- 
tinued in  service  so  long  as  they  are  maintained  in  good 

condition. 

Cylinder  life  rafts,  approved  specifications. 

Length  over all. 
Width  out- side of 

guards. 

Diameter  of 
cylinders. 

Number  of 

persons carried  and 
allowed. 

Ft.  in. Ft.  in. Inches. 
16  8 

6  7i 
22 

28 

16  6 5  8 
16 

16 

14  0 5  6 
16 14 12  2 5  7 
16 14 8  0 5  2 
16 

•  7 
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(III)  22.  Engelhard t  collapsable  lifeboats,  Carley  life  floats, 
§  4488,  R.  s.  and  the  life  rafts  specified  in  the  preceding  section,  of 

different  dimensions  from  the  foregoing,  may  be  tested 
by  the  supervising  inspector  of  the  district  in  which 
they  are  made,  after  their  specifications  have  been  ap- 

proved by  the  Supervising  Inspector-General,  and  al- 
lowed the  number  of  persons  which  they  actually  carry 

in  said  trial,  the  Supervisino^  Inspector-General  issuing  a 
circular  letter  giving  the  rating  allowed  after  trial  of  each 
new  size. 

The  Engelhardt  collapsable  (folding)  lifeboat  shall  be 
rated  as  a  lifeboat  when  extended  under  the  davits.  One 
nest  of  two  such  lifeboats  shall  be  allowed  under  one  set 
of  davits  on  steam  vessels  of  3,500  to  5,000  gross  tons, 
and  one  nest  of  three  such  lifeboats  shall  be  allowed  on 
steam  vessels  of  5,000  gross  tons  and  upward. 

Engelhardt  collrapsable  lifeboats  shall  be  fully  equipped 
as  lifeboats  as  required  by  these  rules  and  regulations, 
and  shall  be  measured  in  accordance  wdth  the  rules  for 
measuring  lifeboats  (section  5,  Rule  III).  The  depth  of 
the  boat  shall  be  taken  from  the  inside  of  the  bottom 
planking  of  the  bottom.  The  cubical  capacity  thereof 
shall  be  determined  by  multiplying  the  length,  breadth, 
and  depth  together,  and  multiplying  that  product  by  .7. 

LIFE-PRESERVERS. 

§4488,  R.s.  23.  Every  vessel  inspected  under  the  provisions  of 
Title  LII,  Revised  Statutes  of  the  United  States,  shall 

be  provided  with  one  good  life-preserver,  having  the 
approval  of  the  Board  of  Supervising  Inspectors,  for 
each  and  every  person  allowed  to  be  carried  on  said 
vessel  by  the  certificate  of  inspection. 

Every  life-preserver  adjustable  to  the  body  of  a  person 
shall  be  made  of  good  cork  blocks  or  other  suitable  mate- 

rial approved  by  the  Board  of  Supervising  Inspectors, 
with  belts  and  shoulder  straps  properly  attached,  and 
shall  be  so  constructed  as  to  place  the  device  underneath 
the  shoulders  and  around  the  body  of  the  person  wearing 
it.  All  such  life-preservers  shall  be  not  less  than  52 
inches  in  length  when  measured  laid  flat;  and  every  cork 
life-preserver  shall  contain  an  aggregate  weight  of  at 
least  5^  pounds  of  good  cork,  and  every  life-preserver 
shall  be  capable  of  sustaining  for  a  continuous  period  of 
twenty-four  hours  an  attached  weight  so  arranged  tliat 
whether  the  said  weight  be  submerged  or  not  there  shall 
be  a  direct  downward  gravitation  pull  upon  said  life- 
preserver  of  at  least  20  pounds. 
AH  life-preservers  si i all  be  covered  with  material  of 

sufficient  weight  and  strength  to  fully  protect  the  con- 
^ tents,  such  material  to  be  of  a  strength  equivalent  to  un- 
'bleached  cotton  twill  not  less  than  6  ounces  in  weight  to  a 
se(;tion  of  30  by  36  inches.  Such  covering  on  each  life- 
preserver  shall  be  of  one  piece  only,  and  the  outside  Ion- 
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gitudinal  edges  of  the  covering  at  tlie  seam  xnust  be  turned  (III,  23) 
to  a  roll  and  closely  rope-stitched.  Each  life-preserver 
shall  have  two  shoulder  straps  of  heavy  double-woven 
cotton  tape  1^  inches  in  width.  Each  strap  shall  be  made 
of  one  piece  only,  and  such  straps  shall  be  not  less  than  23 

^  inches  net  in  length,  and  shall  be  securely  attached  to  the 
covering  of  the  life-preserver  by  not  less  than  four  rows 
of  stitching  and  at  not  less  than  two  places  for  each  strap, 
the  rear  ends  of  the  straps  to  be  sewed  on  not  less  than  3 
nor  more  than  5  inches  from  the  center  of  the  upper  edge 
of  the  jacket,  measured  to  the  center  of  the  straps.  The 
said  shoulder  straps  shall  be  securely  attached  to  each 
other  by  not  less  than  four  rows  of  stitching  at  the  point 
where  they  cross  each  other  on  the  back,  the  forward  ends 
to  be  sewed  on  the  jacket  in  such  a  position  as  to  allow  it 
to  be  opened  out  to  its  full  length  without  straining  the 
cross  seizing.  There  shall  also  be  on  each  life-preserver 
a  breast  or  button  strap  of  heavy  double-woven  cotton 
tape  1  inch  wide  and  12  inches  long,  one  end  of  which 
shall  be  securely  fastened  to  one  shoulder  strap  by  four 
rows  of  stitching  at  a  point  4  inches  above  the  j  acket,  and 
the  other  end  of  such  breast  strap  shall  be  doubled  back 

2  inches  and  a  buttonhole  w^orked  through  both  parts. 
A  button  of  noncorrosive  material  shall  be  securely  sewed 
on  the  other  shoulder  strap  4  inches  above  the  jacket.. 
There  shall  also  be  on  each  life-preserver  a  belt  of  heavy 
double-woven  cotton  tape  IJ  inches  wide,  extending 
along  the  middle  line  on  the  outside  of  the  jacket,  se- 

curely sewed  to  the  covering  of  the  life-preserver  at  not 
less  than  six  places,  the  end  blocks  being  left  free,  and  the 
ends  of  the  belt  to  extend  12  inches  beyond  the  ends  of 
the  jacket.  All  thread  used  in  the  construction  of  life- 
preservers  must  be  linen  of  a  size  and  strength  not  less 
than  Barbour's  three-cord  No.  25  machine  thread.  All 
seams  and  other  machine  sewing  on  life-preservers  shall  be 
with  a  short  lock  stitch,  not  less  than  8  stitches  to  the  inch. 

Blocks  of  compressed  or  consolidated  cork  when  used 
in  life-preservers  must  weigh  in  the  aggregate  not  less 
than  6  pounds  to  each  life-preserver,  and  must  be  so  con- 

structed that  said  blocks  will  sustain,  without  disintegra- 
tion or  substantial  expansion,  a  submersion  test  satisfac- 
tory to  the  inspector  examining  the  same,  and  that  at  the 

expiration  of  such  test  must  have  the  buoyancy  above 
required.  Where  the  blocks  of  life-preservers  are  made  up 
of  separate  pieces  of  cork,  said  pieces  shall  be  fastened 
with  noncorrosive  materials. 

After  the  approval  of  this  rule  no  life-preserver  shall 
be  passed  at  the  factory  inspection  which  does  not  fulfill 
the  foregoing  requirements,  but  life-preservers  now  in  use 
or  already  passed  at  factory  inspection  may  be  used  on 
board  vessels,  provided  they  are  constructed  in  accord- 

ance with  the  laws  and  regulations  in  force  up  to  the  date 
of  approval  of  this  section,  and  are  in  good  and  serv- 

iceable condition :  Provided,  however,  That  nothing  in  this 
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(III,  23)  section  shall  be  construed  so  as  to  allow  the  use  after  May 
1,  1905,  of  life-preservers  made  of  kapok  or  loose  granu- 

lated cork:  Provided,  That  all  block-cork  life-preservers 
now  in  use  that  have  been  approved  by  this  Board  shall 
be  passed  by  the  local  inspectors  when  they  are  not  less 
than  48  inches  in  length  and  have  the  other  necessary  re- 

quirements. Inspectors  are  further  required  to  direct 
such  life-preservers  to  be  distributed  throughout  the  cab- 

ins, staterooms,  berths,  and  other  places  convenient  for 
passengers  on  such  steamers ;  and  there  shall  be  a  printed 
notice  posted  in  every  cabin  and  stateroom  and  m  con- 

spicuous places  about  the  decks,  informing  passengers  of 
the  location  of  life-preservers  and  other  life-saving  appli- 

ances, and  of  the  mode  of  applying  or  adjusting  the  same. 
Life-preservers  on  passenger,  excursion,  and  ferry  steam- 

ers when  stowed  overhead  must  be  so  supported  that 
they  can  be  quickly  released  and  distributed  among  the 
passengers,  and  the  inspector  must  satisfy  himself  as  to 
the  efficiency  of  the  means  used  for  such  purpose  by  actual 
experiment.  And  when  such  life-preservers  are  stowed 
overhead  at  a  height  greater  than  7  feet  from  the  deck 
below  efficient  means  must  be  provided  for  such  imme- 

diate release  and  distribution,  to  be  operated  by  persons 
standing  on  the  deck  below. 

The  supervising  inspector  of  the  district  shall  detail  a 
local  or  assistant  inspector  to  any  place  where  Hfe-pre- 
servers  are  manufactured,  whose  duty  it  shall  be  to  test 
and  examine  all  life-preservers  manufactured  at  that  place 
and  satisfy  himself  that  such  life-preservers  are  in  accord- 

ance with  the  requirements  of  the  Board  of  Supervising 
Inspectors.  When  found  to  be  in  accordance  with  the 
requirements,  the  inspector  shall  stamp  them  with  a 
stamp  bearing  the  initials  of  his  name  and  the  date  of  ex- 

amination, and  certifying  that  they  have  been  examined 

and  passed.  Wlien  life-preservers  are  so  stamped  it  shall 
be  prima  facie  evidence  that  they  comply  with  the  re- 

quirements of  law  and  regulations  as  to  their  original 
construction,  and  they  may  thereafter  be  accepted  by 
inspectors,  in  their  discretion,  as  being  in  accordance  with 
the  rules  and  regulations  of  the  Board  of  Supervising 
Inspectors. 

USE  OF  LOOSE  GRANULATED  CORK  LIFE-PRESERVERS  AND  LIFE  RAFTS 
AND  KAPOK  LIFE-PRESERVERS  PROHIBITED. 

§4488,R.s.  24.  All  life  rafts  and  life-preservers  made  in  whole  or 
in  part  of  loose  granulated  cork  shall  be  excluded  from 
use  on  all  vessels. 

All  kapok  life-preservers  heretofore  approved  by  this 
Board  shall  be  excluded  from  use  on  all  vessels. 

Provided,  That  this  section  shall  take  effect  on  and 
after  May  1,  1905. 
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WOODEN  LIFE  FLOATS. (Ill) 

25.  Vessels  navigating  rivers  and  carrying  passengers  §  4488,  r.s. 
shall  be  allowed  to  use  wooden  floats,  when  made  as 
approved  by  the  Board  of  Supervising  Inspectors,  one 
for  each  deck  or  steerage  passenger. 

^\Tien  wooden  life  floats  are  used  in  accordance  with  the 

above  paragraph,  their  dimensions  shall  be  not  less  than 
4  feet  in  length,  14  inches  in  breadth,  and  2  inches  in 
thickness.  The  floats  shall  be  made  of  well-seasoned 
white  pine  or  of  any  other  wood  not  exceeding  white  pine 
in  weight  per  cubic  foot. 

26.  Whenever  they  deem  it  necessary  for  the  safety  of  §  4488, r.s. 
passengers  or  crew,  inspectors  may  require  a  vessel  to 
carry,  not  to  exceed  four,  ring  buoys,  either  with  or  with- 

out attached  lines.  It  is  recommended  that  ring  buoys 

hung  on  a  steamer's  gangways  have  the  line  attached  to 
both  the  vessel  and  the  buoy,  and  that  those  hung  on  the 
superstructure  have  no  line  and  be  as  Ught  as  is  possible 
with  the  necessary  buoyancy. 

LINE-CAKRYING  GUNS,  ROCKETS,  AND  PROJECTILES. 

27.  All  ocean  steam  pleasure  vessels  and  ocean  steam  §*488, R.s. 
vessels  carrying  passengers,  except  vessels  of  150  gross 
tons  and  under,  shall  be  provided  with  at  least  three  hne- 
carrying  projectiles  and  the  means  of  propelling  them, 
such  as  may  have  received  the  formal  approval  of  the 
Board  of  Supervising  Inspectors. 

All  cast  bronze  guns  of  the  Lyle  type,  approved  by  the 
Board  of  Supervising  Inspectors,  January,  1890,  for  use 
on  board  of  steam  vessels  as  a  means  of  propelling  line- 
carrying  projectiles,  shall  be  composed  of  an  alloy  which 
shall  have  a  tensile  strength  of  not  less  than  52,000  pounds 
per  square  inch  of  section  and  a  ductility  of  not  less  than 
26  per  cent,  as  shown  by  reduction  of  area. 

ing  guns,  small;  Hunt  guns  No.  2,  and  Lyle  line-carrying 
guns  shall  be  tested  in  the  presence  of  an  inspector  or 
assistant  inspector  by  firing  the  same  three  rounds.  One 
round,  at  least,  must  carry  the  regular  service  projectile, 
with  a  service  hne  attached,  a  distance  of  at  least  1,400 
feet.  The  other  two  rounds  must  be  fired  with  the  same 

charge  of  powder,  and  the  projectile  must  have  the  same 
weight  as  the  service  projectile,  but  no  line  need  be 
attached. 

Provided,  That  when  the  Hunt  line-carrying  gun,  small, 
is  tested,  the  distance  the  projectile  must  carry  the  line 
need  not  exceed  800  feet. 

At  least  one  sample  of  the  material  shall  be  taken  from 
the  casting  of  each  gun,  and  shall  be  not  less  than  7  inches 

RING  BUOYS. 

Hunt's  line-carry- 
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(III,  27)  in  length,  2  inches  in  width,  ̂   inch  in  thickness,  and  have 
a  section  .5  by  .75  inch  over  a  length  of  2  inches,  accord- 

ing to  the  following  diagram: 
3  inches.  y 

 y 2  inches.  ^  •{  2  inches.  )■ 

7  inches.  

All  samples  shall  be  furnished  to  the  supervising  in- 
spector of  the  district  for  testing  and  shall  be  accompa- 

nied by  an  affidavit  of  the  manufacturer  that  such  sam- 
ples were  taken  from  guns,  each  of  which  shall  be  dis- 

tinctly marked,  so  as  to  be  readily  identified  by  the 
inspectors. 

Every  steel  gun  of  approved  type  shall  be  tested  in  the 
presence  of  an  inspector  by  being  fired  one  round  with  its 
service  charge  of  powder  and  regular  service  projectile 
with  its  service  line  attached. 

If  the  line  is  carried  without  breaking  or  fouling,  no 
subsequent  firing  is  necessary,  but  should  the  first  round 
be  unsatisfactory  for  any  reason  the  inspector  shall  re- 

quire as  many  subsequent  rounds  fired  as  shall  be  neces- 
sary to  assure  him  of  the  efficiency  of  the  apparatus, 

before  he  marks  the  gun,  carriage,  and  faking  box,  or 
tub,  with  his  initials. 

Before  any  such  steel  gun  shall  be  inspected,  the  manu- 
facturer shall  furnish  the  supervising  inspector  of  the 

district  a  sample  of  its  material,  and  such  coupon  shall  be 
of  the  dimensions  and  form  of  those  for  bronze  guns, 
accompanied  by  the  same  form  of  affidavit.  The  test  of 
such  coupons  shall  show  a  tensile  strength  of  at  least 
65,000  pounds  to  the  square  inch  of  section,  and  an 
elongation  of  not  less  than  20  per  cent  in  a  length  of  2 
inches. 

§  4488,  R.s.  28.  When  approved  rockets  are  used  instead  of  guns, 
there  shall  be,  in  every  case,  at  least  three  of  said  rockets; 
and  all  steamers  that  are  required  under  the  law  to  carry 
line-carrying  projectiles  and  the  means  of  propelling  them 
shall  be  supplied  auxiliary  thereto  with  at  least  800  feet 
of  3-inch  manila  line  for  vessels  of  100  to  500  gross  tons 
and  1,500  feet  of  said  line  for  steamers  above  500  gross 
tons,  such  auxiliary  line  to  be  kept  always  ready  for  use 
in  connection  with  the  gun  and  rocket,  and  which  lines 
shall  not  be  used  for  any  other  purpose. 

§  4405.  R.  s.  29.  The  test  rounds  required  by  section  27  must  be  fired 
from  the  gun  when  mounted  on  its  own  carriage,  lashed  as 
it  would  be  in  sliipboard  use.  The  line  must  be  coiled, 
faked  or  reeled  in  its  own  faking  box,  or  reel;  and  gun, 
carriage,  and  line  box,  or  reel,  must  all  bear  tlio  same 
iiunil)er,  and  must  be  initiaknl  by  the  inspector,  whose 
report,  giving  immber,  date,  and  result,  will  be  filed  in 
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the  office  of  the  supervising  inspector  of  the  district  in  (III,  29) 
which  the  test  is  made. 

30.  The  supervising  inspector  shall  furnish  the  manu-  §  4405,  b.s. 
facturer  of  any  Lyle  or  Hunt  line-carrying  guns  a  copy  of 
the  report  on  each  gun  tested  and  inspected,  as  provided 
in  sections  27  and  29. 

DRILL  REQUIRED  WITH  LINE-CARRYING  GUN. 

31.  The  master  of  every  vessel  equipped  with  a  line- 
carrying  gun  shall  drill  his  crew  in  the  use  thereof  and  fire 

said  gun  at  least  once  in  every  three  months,  using  one- 
half  the  usual  charge  of  powder  and  any  ordinary  line  of 
proper  length. 

It  shall  be  the  duty  of  the  inspectors,  at  the  annual 
inspection,  to  see  that  these  drills  are  entered  on  the  log 
of  the  vessels. 

DRAGS  OR  FLOATING  ANCHORS. 

32.  Drags  or  floating  anchors  shall  be  constructed  so  as  §  4488,  r.  s. 
to  be  capable  of  being  compactly  stowed  near  the  head  of 
the  ship. 

Steamers  navigating  the  ocean  must  be  provided  with 
at  least  one  drag,  of  area  as  follows :  For  steamers  of  400 
gross  tons  or  under,  not  less  than  25  superficial  feet;  for 
steamers  of  over  400  gross  tons,  the  area  of  drag  shall  not 
be  less  than  that  determined  by  adding  to  25  square  feet 
1  square  foot  for  each  additional  25  gross  tons  above  400 
tons.  Example:  The  area  of  a  drag  on  a  vessel  of  1,000 
tons  will  equal : 

^3^1,000  -400^^3  square  feet. 
25 

Steamers  of  over  5,000  gross  tons  may  be  equipped  with 
two  or  more  drags,  provided  the  total  area  is  not  less  than 
that  required  by  this  rule.  Steamers  whose  routes  do  not 
extend  off  anchorage  are  not  required  to  have  drags  or 
floating  anchors  on  board. 

EXTRA  STEERING  APPARATUS,  LADDERS,  STAIRWAYS. 

33.  Extra  steering  apparatus,  consisting  of  relieving  §§4405,4484,r.s. 
tackles  or  tiller,  must  be  provided  for  all  steamers. 

Every  steamer  or  barge  carrying  passengers  shall  be 
provided  with  suitable  ladders,  where  practicable  for  use, 
to  enable  passengers  to  descend  conveniently  to  the  life- 

boats, such  ladders  to  be  placed  near  each  side  of  the 
vessel. 

Every  steam  vessel  shall  be  provided  with  sufficient 
means  of  escape  from  the  lower  to  the  upper  deck,  or  vice 
versa,  and  every  steamer  of  50  tons  or  over  carrying  pas- 

sengers shall  be  provided  with  permanent  stairways  for- 
ward and  aft,  except  where  said  stairways  on  towing  boats 

would  interfere  with  towing  bitts. 



78 

(III)  BULKHEADS. 

§  4490,  R.  s.«  34.  Every  seagoing  steamer  and  every  steamer  navigat- 
ing the  great  Northern  and  Northwestern  lakes  carrying 

passengers  for  hire  shall  have  not  less  than  three  water- 
tight cross  bulkheads.  Such  bulkheads  shall  reach  to 

the  main  deck  in  single-decked  vessels,  otherwise  to  the 
deck  next  below  the  main  deck.  The  bulkheads,  how- 

ever, shall  in  every  case  reach  to  the  deck  next  above  the 
load  line.  For  wooden  hulls  they  shall  be  fastened  to 
suitable  framework,  which  framework  must  be  securely 
attached  to  the  hull  and  calked.  For  iron  hulls  they 
shall  be  well  secured  to  the  framework  of  the  hulls  and 
strengthened  by  stiff eners  of  angle  iron  not  less  than  3  J 
by  3i  inches,  placed  not  more  than  2^  feet  from  center 
to  center.  And  where  bulkheads  are  more  than  12  feet 

in  depth  they  shall  be  strengthened  by  horizontal  angle 
irons  not  less  than  3  by  3  inches  and  spaced  not  less  than 
4  feet  apart.  One  of  the  bulkheads  shall  be  placed  for- 

ward and  one  abaft  of  the  engines  and  boilers.  The  bulk- 
head abaft  the  engine  room  shall  not  be  placed  so  far  aft 

as  to  make  it  practically  useless. 
The  third  or  collision  bulkhead  must  be  placed  not 

nearer  than  5  feet  from  the  stem  of  the  vessel.  Iron  bulk- 
heads must  be  made  not  less  than  one-fourth  of  an  inch 

in  thickness,  and  wooden  bulkheads  must  be  of  equal 
strength  and  covered  with  metal  plates  not  less  than  one- 
sixteenth  of  an  inch  in  thickness. 

The  covering  of  wooden  bulkheads  on  the  forward  side 
of  the  one  forward  of  the  engines  and  boilers,  and  on  the 
after  side  of  the  one  abaft  the  engines  and  boilers,  shall  be 
at  the  discretion  of  the  inspectors;  but  no  discretion  is 
allowed  as  to  the  covering  on  the  sides  next  to  the  engines 
and  boilers  on  bulkheads  built  after  the  approval  of  this 
rule  (July  12,  1906). 

35.  On  all  steamers  where  the  plans  and  arrangements 
will  possibly  permit,  all  enclosures  where  passengers  or 
crews  may  be  quartered,  or  where  anyone  may  be  em- 

ployed, shall  be  provided  with  not  less  than  two  avenues 
of  escape  so  located  that  if  one  of  such  avenues  is  not 
available  another  may  be.  The  locality  and  arrange- 

ment of  such  additional  means  of  escape  shall  be  deter- 
mined by  the  steamboat  inspectors  and  the  steamboat 

a  Sec.  3.  That  steam  vessels  of  one  hundred  tons  burden  or  under 
engaged  in  the  coastwise  bays  and  harbors  of  the  United  States  may  be 
licenHcd  by  the  United  States  local  inspectors  of  steam  vessels  to  carry 
SaHsengcrs  or  excursions  on  the  ocean  or  upon  the  Great  Lakes  of  the 
forth  or  Northwest,  not  exceeding  fifteen  miles  from  the  mouth  of  such 

bays  or  harbors,  without  being  required  to  have  the  three  watertight 
cross  bulkheads  provided  by  section  forty-four  hmidred  and  ninety  of 
the  Revised  Statutes  for  other  passenger  steamers:  Provided,  That  in 
the  judgment  of  the  local  inspectors  such  steamers  shall  bo  safe  and 
suitable  for  such  navigation  without  danger  to  human  life,  and  that 
ihoy  shall  have  one  water-tight  collision  bulkhead  not  less  than  five 
feet  abaft  the  stem  of  said  steamer.    (Act  approved  July  9,  188G.) 
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managers,  as  will  in  their  judgment  best  carry  out  the  (III,  35) 
purposes  for  which  this  provision  was  made. 

steamer's  name  on  equipments. 

36.  All  the  equipments  of  a  steamer,  such  as  buckets,  §4405,  r.s. 
hose,  axes,  boats,  oars,  rafts,  life-preservers,  floats,  bar- 

rels, and  tanks,  shall  be  painted  or  branded  with  the 
name  of  the  steamer  upon  which  they  are  used. 

DEFINITION  OF  PASSENGER  STEAMER. 

37.  Wherever  the  words  '^passenger  steamer,"  '^steamer 
carrying  passengers,''  or  "vessel  carrying  passengers" 
occur  in  this  entire  rule  (Rule  III),  the  said  words  shall  be 
construed  to  mean,  and  apply  to,  only  vessels  carrying 

passengers  for  hire,  and  the  words  "carrying  passengers" 
shall  be  construed  to  mean  "carrying  passengers  for  hire." 

Rule  IV. — Fire  Apparatus. Section. 
Axes  for  passenger  steamers  navigating  rivers  only   1 
Axes  for  other  than  passenger  steamers  navigating  rivers  only   2 
Axes  for  steamers  navigating  oceans,  lakes,  bays,  and  sounds   3 
Axes,  where  located  and  how  kept   4 
Barrels  for  passenger  steamers  navigating  rivers  only   1 
Barrels  for  other  than  passenger  steamers  navigating  rivers  only . .  2 
Bilge  pipes  required   14 
Buckets  for  passenger  steamers  navigating  rivers  only   1 
Buckets  for  other  than  passenger  steamers  navigating  rivers  only. .  2 
Buckets  for  steamers  navigating  oceans,  lakes,  bays,  and  sounds. .  3 
Cotton,  baled,  how  bound  and  covered   5 
Hemp,  baled,  how  bound  and  covered   5 
Hose,  fire,  when  may  be  uncoupled   13, 14 
Fire  extinguishers,  chemical,  regulations  regarding   13 
Passenger  steamer,  etc.,  definition  of   16 
Pipes  for  conducting  water  from  fire  pumps,  how  constructed   15 
Pipes  for  carrying  steam  into  hold,  how  constructed   7 
Pipes  leading  from  pumps,  diameter  of   10 
Pumps  or  equivalents  for  certain  steamers   8 
Pumps  must  be  of  certain  capacity   9 
Pumps,  rotary,  allowed  under  certain  conditions   11 
Pumps  for  testing  boilers   12 
Pumps,  what  constitutes  an  equivalent  for  certain  steamers   13 
Pumps,  steam  fire,  how  equipped   14 
Sounding  pipe  required   14 
Spark  arresters  for  certain  western  steamers   6 
Tarpaulin,  certain  articles  to  be  covered  with   5 
Water,  provisions  for  keeping,  for  fire   3 

1.  All  steamers  navigating  rivers  only,  carrying  pas-jj§| 
sengers,  are  required  to  be  provided  with  fire  buckets, 
barrels,  and  axes,  as  follows: 

Gross  tons. Barrels. Buckets. Axes. 

All  steamers  not  over  10  tons  2 1 
All  steamers  over  10  tons  and  not  over  25  tons  4 1 
All  steamers  over  25  tons  and  not  over  50  tons  1 6 2 
All  steamers  over  50  tons  and  not  over  100  tons  1 8 2 
All  steamers  over  100  tons  and  not  over  200  tons  2 

18 

4 
All  steamers  over  200  tons  and  not  over  500  tons  4 24 6 
All  steamers  over  500  tons  and  not  over  1,000  tons . 6 35 8 
All  steamers  over  1,000  tons  8 50 

10 
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(IV,  1)  Provided,  That  all  steamers  navigating  rivers  only, 
that  are  constructed  wholly  of  iron  or  steel  plates  and 
whose  deck  houses  or  superstructure  is  constructed 
wholly  of  iron  or  steel  plates,  carrying  passengers,  shall 
not  be  required  to  carry  any  water  barrels  or  tanks,  as 
required  by  the  preceding  table. 

§  4426,  R.s.  2.  For  freight  and  towing  steamers  navigating  rivers 
only: 

Gross  tons. Barrels. Buckets. Axes. 

All  steamers  not  over  10  tons  2 1 
All  steamers  over  10  tons  and  not  over  25  tons  4 1 

1 6 2 
All  steamers  over  50  tons  and  not  over  100  tons  1 8 2 
All  steamers  over  100  tons  and  not  over  200  tons  1 12 2 
All  steamers  over  200  tons  and  not  over  500  tons  2 

15 

3 
All  steamers  over  500  tons  and  not  over  1,000  tons  3 20 4 
All  steamers  over  1 ,000  tons  4 

25 

5 

Provided,  however,  That  tanks  of  suitable  dimensions 
and  arrangements,  or  buckets  in  sufficient  number,  may- be substittited  for  barrels  on  all  vessels.   Five  buckets 
shall  be  considered  as  equivalent  to  one  barrel. 

Provided,  That  all  freight  and  towing  steamers  navi- 
gating rivers  only,  that  are  constructed  wholly  of  iron  or 

steel  plates  and  whose  deck  houses  areconst  rue  ted  of 
iron  or  steel  plates,  shall  not  be  required  to  carry  any 
water  barrels  or  tanks,  as  required  by  the  preceding  table. 

^§1  4426,  4483,  3^  j^i  stcamcrs  navigating  oceans,  lakes,  ba3^s,  and 
sounds  are  required  to  be  provided  with  fire  buckets  and 
axes,  as  follows: 

Buckets. 
Axes. 

2 1 
All  steamers  over  10  tons  and  not  over  50  tons  4 1 
All  steamers  over  50  tons  and  not  over  200  tons  8 2 
All  steamers  over  200  tons  and  not  over  500  tons  16 4 
All  steamers  over  500  tons  and  not  over  1,000  tons  

20 

G 
25 

8 

Not  more  than  6  of  the  buckets  required  by  this  table 
shall  be  carried  on  the  upper  or  boat  deck. 

Fire  buckets,  barrels,  or  tanks  must,  when  practi- 
cable, be  constantly  filled  with  water  and  in  such  positions 

on  board  as  shall  be  most  convenient  for  extinguishment 
of  fire. 

§§  4426,  4483,  4.  All  axcs  must  be  located  so  as  to  be  readily  found  in 

•  ̂ '  time  of  need,  must  not  be  used  for  general  purposes,  and 
must  be  kept  in  good  condition. 

§  4472,  R.  s.       5  x\i  }^ay  •  straw,  or  other  inflammable  material  carried 
on  the  open  deck  of  any  steamer  carrying  passengers  shall 
be  covered  with  a  tarpaulin. 

All  baled  cotton  shall  bo  securely  bound  and  covered 
with  bagging  on  at  least  thrce-(iuartcrs  of  its  surface, 
including  both  ends  of  the  bale.  No  bales  of  imported 
or  domestic  hemp  shall  be  received  on  any  vessel  carrying 
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Eassengers  unless  the  same  are  properly  compressed,     (IV,  5) 
ound  mth  rope,  wire,  or  metallic  bands,  and  covered  on 

ends  or  sides,  according  to  the  several  methods  now  prac- 
ticed in  foreign  and  domestic  trade. 

6.  All  steamers  on  western  rivers  having  their  boilers  §  ̂ -  ̂• 
situated  so  that  the  sparks  from  the  fires  may  be  driven 
back  among  combustible  materials  shall  have  a  sheet-iron 
fender  extending  forward  from  the  fire  doors  not  less  than 
2  feet,  at  the  height  of  the  furnace  fronts,  and  connecting 
with  the  same. 

7.  The  main  pipes  and  their  branches,  on  steamers  car-  §  ̂ -  ̂• 
rying  passengers  or  freight,  to  convey  steam  from  the 
boilers  to  the  hold  and  separate  compartments  of  the 
same,  except  the  cabins,  shall  not  be  less  than  inches  in 
diameter,  except  on  steamers  employed  on  western  rivers, 
constructed  prior  to  June  30,  1905,  which  steamers  may 
use  branch  pipes  not  less  than  three-fourths  of  an  inch 
in  diameter.  Steam  pipes  of  not  less  than  three-fourths 
of  an  inch  in  diameter  must  be  led  to  all  lamp  lockers,  oil 
rooms,  and  hke  compartments,  which  lamp  lockers,  oil 
rooms,  and  compartments,  in  all  classes  of  vessels,  must 
be  wholly  and  tightly  lined  with  metal.  All  branch  pipes 
leading  into  the  several  compartments  of  the  hold  of  the 
vessel  shall  be  supphed  with  valves,  the  handles  distinctly 
marked  to  indicate  the  compartment  or  parts  of  the  vessel 
to  which  they  lead. 

These  valves  or  their  handles  shall  be  placed  in  the 
most  accessible  part  of  the  main  deck  of  the  vessel  and  so 
arranged  that  all  can  be  inclosed  in  a  box  or  casing,  the 
door  of  which  shall  be  plainly  marked  with  the  words 

''Steam  fire  apparatus." 
On  all  oil-tank  steamers  the  valves,  instead  of  being 

located  near  the  hatches  on  the  upper  deck,  shall  be  all  in 
an  accessible  house  in  which  the  operator  is  well  pro- 

tected from  heat  and  smoke:  Provided,  That  on  oil-tank 
steamers  a  main  hne  of  steam  smothering  pipe  of  sufficient 
area  to  supply  all  branch  pipes  leading  from  the  same  to 
the  tanks  may  be  run  the  entire  length  of  the  deck,  and 
only  the  main  stop  valve  of  the  main  Tine  shall  be  required 
to  be  housed.  All  branch  pipes  shall  be  provided  with 
valves  which  shall  be  left  open  at  all  times,  so  that  the 
steam  may  enter  all  compartments  simultaneously. 
Such  branches  as  may  not  be  required  after  the  fire  is 
definitely  located  may  be  shut  off,  in  order  that  the  entire 
system  may  be  concentrated  on  one  tank. 

Provided^  That  carbonic-acid  gas  or  other  extinguish- 
ing gases  or  vapors  may  be  substituted  in  place  of  steam 

as  aforesaid  and  for  the  above-described  purposes,  when 
such  gas  or  vapor  and  the  apparatus  for  producing  and 
distributing  the  same  shall  have  been  approved  by  the 
Board  of  Supervising  Inspectors:  Provided,  That  the  use 
of  such  apparatus  shall  be  allowed  by  law. 

79591—09  6 
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(IV)         8.  Steamers  required  to  be  pjrovided  with  double-acting 
§  4471,  R.  s.  steam  fire  pumps  or  other  equivalents  for  throwing  water 

shall  be  equipped  with  such  pumps  according  to  their  ton- 
nage, as  follows: 

Steamers  over  20  tons  and  not  exceeding  150  gross  tons 
shall  have  not  less  than  50  cubic  inches  pump-cyhnder 
capacity.  Steamers  of  over  1 50  gross  tons  and  under  3 ,000 
tons  shall  have  not  less  than  one-third  of  1  cubic  inch 

pump-cyhnder  capacity  for  every  gross  ton.  Steamers 
of  3,000  gross  tons  and  over  shall  have  pump  cylinder 
of  not  less  than  1,000  cubic  inches  capacity.  This  rule 
shall  apply  only  to  pumps  installed  after  June  30,  1907, 
and  all  pumps  now  approved  and  in  use  or  iastalled 
before  said  date  shall  be  accepted  if  complying  with  the 
requirements  of  law  and  regulations  in  force  at  the  time 
of  the  adoption  of  this  rule. 
Upon  such  steamers  fire  mains  shall  be  led  from  the 

pumps  to  all  decks,  with  sufficient  number  of  outlets  ar- 
ranged so  that  any  part  of  the  steamer  can  be  reached 

vnth  water  with  the  full  capacity  of  the  pumps  and  by 
means  of  a  single  50-foot  length  of  hose  from  at  least  one 
of  said  outlets.  On  all  classes  of  steamers  every  such 

pum^p  shall  be  fitted  with  a  gauge  and  a  rehef  valve  ad- 
justed to  lift  100  pounds  pressure. 

§  4471,  R.  s.  9^  Steamers  are  not  restricted  to  any  particular  propor- 
tions for  fire  pumps.  Any  dimensions  that  will  attain  the 

requirements  specified  in  section  8,  or  greater  in  capacity, 
may  be  allowed:  Provided,  however,  That  all  hydrant 
connections  be  supphed  with  suitable  spanners. 

§  4471,  R.  s.  rJ^Y^Q  capacity  of  the  pipes  and  hose  leading  from  the 
pumps  must  m  no  case  be  less  than  that  of  the  discharge 
opening  of  the  pump:  Provided,  however.  That  the  pipe 
and  hose  shall  m  no  instance  be  less  than  H  inches  m 
internal  diameter. 

And  iwovided  further.  That  steamers  of  15  tons  and 
under  may  be  allowed  to  use  hose  of  three-fourths  of  an 
inch  internal  diameter,  but  in  no  case  shall  it  be  less  than 

the  discharge  opening  of  the  pumps,  it  being  further  pro- 
vided that  open  boats  of  less  than  10  gross  tons  that  are 

fully  equipped  with  buckets,  as  required  by  these  rules 
and  regulations,  shall  not  be  required  to  carry  hose. 

§  4471,  R.  s.  1 1 .  A  rotary  pump,  when  driven  by  an  engine  inde- 
pendent of  the  main  engine,  may  be  considered  as  an 

equivalent  for  the  double-acting  fire  pump,  and  used  as 
such  when  equal  to  it  in  efliciency  an(l  capacity. 

§  4471,  R.s.  12.  Any  steamer  having  on  board  an  independent 
steam  pump  and  an  auxiliary  boiler  suitably  arranged  and 
of  sufiicient  strength  and  capacity  for  testing  the  boilers 
thereof ;  or  if  one  of  the  hand  fire  pumps  be  suitably  ar- 

ranged and  of  sufiicient  strength  and  capacity  for  testing 
the  boilers-  or  if  the  ''doctor,"  so  called,  when  arranged 
permanently  for  testing  the  boilers,  is,  in  the  judgment  of 
the  inspectors,  suitable  for  the  purposes  intended,  may  be 
considered  as  having  complied  with  the  law  requiring  a 
pump  for  testing  boilers. 
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13.  Any  steamer  of  50  gross  tons  or  under,  required  to  (IV) 
have  a  double-acting  steam  fire  pump,  and  having  in  use  §  4471,  r.  s. 
on  board  a  ''doctor,''  so  called,  may  be  considered  as  hav- 

ing a  lawful  equivalent  for  such  a  pump  when  such  ' '  doc- 
tor" has  pipes  attached  to  it  leading  to  the  upper  and 

between  decks,  such  pipes  being  provided  with  hose  and 
valves,  according  to  law;  but  the  pipes  and  hose  shall  in 
no  case  be  less  than  1^  inches  in  internal  diameter.  The 

pumps  for  supplying  the  boilers  shall  in  no  case  be  con- 
sidered as  an  equivalent  for  the  double-acting  steam  fire 

pump  on  steamers  above  50  gross  tons.  Every  steamer 
exceeding  150  gross  tons  and  not  otherwise  provided  for 
shall  be  provided  with  one  good  double-acting  fire  pump 
to  be  worked  by  hand:  Provided,  That  when  a  steam 
pump  is  equipped  to  work  by  hand  the  same  shall  be  ac- 

cepted as  a  hand  fire  pump.  Each  chamber  shall  be  of 
sufficient  capacity,  and  the  stroke  so  regulated,  that  not 
less  than  100  cubic  inches  of  water  shall  be  displaced  by 
each  stroke  of  the  piston.  Two  smaller  pumps  may  be 
allowed  to  take  the  place  of  the  one  pump  of  100  cubic 
inches  capacity  provided  for  in  this  section  when  their 
combined  capacity  equals  or  exceeds  100  cubic  inches. 
Each  pump  shall  be  placed  in  the  most  suitable  part  of 
the  vessel  for  efficient  service,  having  suitable,  well-fitted 
hose  to  such  pump  long  enough  to  reach  to  all  parts  of  the 
vessel,  kept  at  all  times  in  perfect  order,  with  brakes 
shipped  up  and  hose  coupled  on  ready  for  immediate  use : 
Provided,  That  on  freight  steamers  where  the  keeping  of 
such  hose  coupled  on  interferes  with  the  loading  or  un- 

loading of  cargo  they  may  be  removed  during  such  loading 
or  unloading. 

All  steamers  of  more  than  20  tons,  carrying  passengers,  §  4479,  r.  s. 
including  pleasure  vessels,  shall  be  provided  with  such 
number  of  good  and  efficient  portable  fire  extinguishers, 
approved  by  the  Board  of  Supervising  Inspectors,  as  shall 
hereafter  be  prescribed,  viz : 

Fire  extinguishers. 
Steamers  of  over  20  and  not  over  50  gross  tons   1 
Steamers  of  over  50  and  not  over  100  gross  tons   2 
Steamers  of  over  100  and  not  over  500  gross  tons   3 
Steamers  of  over  500  and  not  over  1,000  gross  tons   6 
Steamers  of  over  1,000  gross  tons,  not  less  than   8 

Freight  and  towing  steamers  of  over  250  tons  shall 
be  provided  with  chemical  fire  extinguishers  as  hereafter 
prescribed,  viz: 

Fire  extinguishers. 
Steamers  of  over  250  and  not  over  500  gross  tons   1 
Steamers  of  over  500  gross  tons   2 

The  tables  of  required  fire  extinguishers  in  this  section 
are  based  on  the  capacity  of  the  ordinary  machine,  which 
is  about  2\  gallons.  Fire  extinguishers  of  approved  types 
of  less  capacity  are  allowable  when  their  total  contents 
equal  the  required  quantity. 

All  chemical  fire  extinguishers  thus  provided  for  shall 
be  able  to  withstand  a  pressure  of  350  pounds  to  the 
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(IV,  13)  square  inch,  except  such  fire  extinguishers  as  have  no 
stopcock  or  valve  between  the  chamber  and  discharge,  in 
which  case  they  may  be  used  after  having  been  tested  to 
150  pounds  pressure  to  the  square  inch. 

Fire  extinguishers  shall  be  located  in  such  parts  of  the 
vessels  as  in  the  judgment  of  the  local  inspectors  will  be 
most  convenient  and  serviceable  in  case  of  emergency,  and 
so  arranged  that  they  may  be  easily  removed  from  their 
fastenings.  Every  fire  extinguisher  thus  provided  for 
shall  be  discharged  and  examined  at  each  annual  inspec- 

tion. Portable  hand  pumps  with  an  attached  carrying 
capacity  of  5  gallons  of  water  may  be  substituted  for  the 
fire  extinguishers  above  described. 

§4471,  R.s.  14.  All  steam  fire  pumps  required  shall  be  supplied 
with  connecting  pipes  leading  to  the  hold  of  the  vessel 

with  stopcocks  or  shut-oft'  valves  attached  and  so  arranged 
that  such  pumps^  may  be  used  for  pumping  and  discharg- 

ing water  overboard  from  the  hold. 
Each  and  every  steam  vessel  shall  be  fitted  with  a  bilge 

pipe  leading  from  each  compartment  of  the  vessel  and 
connecting  with  a  suitably  marked  valve  to  the  main 
bilge  pump  in  the  engine  room,  and  each  compartment  of 
all  steam  vessels  shall  be  fitted  with  suitable  sounding 
pipe,  the  opening  of  which  shall  be  accessible  at  all  times, 
except  that  in  compartments  accessible  at  all  times  for 
examination  no  sounding  tubes  are  necessary. 

Steam  siphons  may  be  substituted  in  each  compartment 
for  the  bilge  pipes. 

All  hose  required  on  steam  vessels  for  fire  purposes  shall 
be  tested  to  a  pressure  of  100  pounds  to  the  square  inch 
at  each  inspection,  and  it  shall  be  the  duty  of  the  local 
inspectors  at  each  annual  inspection  to  see  that  the  coup- 

lings are  securely  fastened  to  the  hose  by  suitable  external 
or  internal  clamps,  and  at  least  one  length  of  such  hose 
shall  be  kept  at  all  times  attached  to  each  outlet  of  the  fire 
main  and  provided  with  a  suitable  nozzle:  Provided,  That 
on  freight  steamers  where  the  keepino;  of  such  hose  coupled 
on  interferes  with  the  loading  or  unloading  of  cargo  they 
may  be  removed  during  such  loading  or  unloading. 

§  4471,  R.  s.  15.  All  pipes  used  as  mains  for  conducting  water  from 
fire  pumps  on  board  steam  vessels  in  place  of  hose  shall 
be  of  wrought  iron,  brass  or  copper,  with  wrouglit-iron, 
brass  or  composition  hose  connections. 

16.  Wherever  the  words  "passenger  steamer,"  "steamer 
carrying  passengers,"  or  "vessel  carrying  passengers" 
occur  in  tnis  entire  rule  (Rule  IV),  the  said  words  shall 
be  construed  to  niean  and  apply  to  only  vessels  carrying 

passengers  for  hire,  and  the  words  "carrying  passengers" 
shall  be  construed  to  mean  "carrying  passengers  for  hire." 

Rule  V. — Licensed  Officers. 
Section. 

AcridontH,  licensed  ofliceiH  must  rejwrl.,  to  inspectors   23 
Color  blindncHH,  exaiuiniition  riMjiiired  for   49 
Exiiiiii nation  for  licenHO  to  be  given  as  soon  as  practicable   8 
Examination,  written,  required  for  original  license  and  renewal..  6 
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Section. 
Examination  in  pilot  rules  required  on  renewal  of  license   15 
Engineers,  classification  of   20 
Engineers,  qualifications  and  examinations  required  for  license. .  20,  24 
Engineers  of  vessels  propelled  by  gas,  fluid,  naphtha,  or  electric 

motors,  license  to   25 
Engineers,  when  assistants  may  serve  as  chief   20 
Engineers,  duty  of,  when  assuming  charge  of  boilers   21 
Engineers  to  report  repairs  to  boilers   22 
Fire  alarm,  general   50 
Hatches  must  be  properly  covered   53 
Hawaiian  Islands,  qualifications  of  masters  and  mates  in   32 
Indians,  license  of,  under  certain  conditions  .'   17 Licenses,  how  obtained   1 
Licenses,  renewal  of   1, 11 

Licenses  must  be  filled  out  with  pen  and  black  ink  '  2 Licenses,  raise  of  grade  of   3 
Licenses,  lost,  certificate  issued  for   4 
Licenses,  form  of  application   5 
License,  original,  indorsements  required   5 
License,  examination  required  for  original  and  renewal   6 
License,  reexamination  after  refusal  of   7 
License,  examination  for,  to  be  given  as  soon  as  practicable   8 
License,  granting  of,  to  persons  who  have  served  as  officers  where 

license  was  not  required   9 
License,  special,  for  officers  of  Light-House  Service   9 
License,  special,  service  required  for  raise  of  grade  of  person  hold- 

ing  10 
License  may  be  suspended  or  revoked  for  drunkenness  when  on 

duty,  and  for  certain  other  misconduct   11 
License,  effect  of  revocation  of   12 
License,  joint,  effect  of  suspension  or  revocation  of   13 
License,  suspension,  term  of  duration  must  be  stated   14 
Lifeboats,  drill  required   50 
Light-House  Service,  special  license  for  officers  of   9 
Log  book  must  be  kept  by  master  and  chief  engineer  of  steamers  of 

over  50  gross  tons   52 
Master,  licensed,  required  on  every  steam  vessel  of  over  100  tons 
underway   25 

Masters  and  chief  mates  of  sail  vessels,  licensing  of   29 
Masters,  examination  of,  in  pilot  rules   15 
Masters  of  ocean  steam  vessels,  qualifications  and  examination   26 
Masters  of  lake,  bay,  sound,  and  ferry  steamers,  qualifications  and 
examination   27 

Masters  of  coastwise  steamers,  qualifications  and  examination   28 
Masters  of  river  steamers,  qualifications  and  examination   29 
Masters  of  sail  vessels   29 
Masters  of  yachts,  qualifications  and  examination   30 
Masters  and  mates  of  steam  pilot  boats,  qualifications  and  exami- 

nation  32 
Masters  of  passenger  barges   33 
Mates,  chief,  of  ocean  steamers,  qualifications  and  examination.  34,  37 
Mates,  second,  of  ocean  steamers,  qualifications  and  examination.  35,  37 
Mates,  third,  of  ocean  steamers,  qualifications  and  examination.  36,  37 
Mates,  second,  of  ocean  steamers  of  500  tons  and  under,  qualifica- 

tions required  of  seamen  for   38 
Mates  of  coastwise  steamers,  qualifications  and  examination   39 
Mates  of  river  steamers,  qualifications  and  examination   40 
Mates,  duties  of   51 
Motor  vessels,  experience  on,  allowable  for  pilot's  license. .  41,  42, 46 Pleasure  yachts  of  15  tons  and  under,  navigation  of   31 Porto  Rico,  qualifications  of  masters  and  mates  at_   32 
Pilots,  examination  of,  in  pilot  rules   15 
Pilots  must  be  able  to  read  and  write   17 
Pilots,  first-class,  qualifications  required   41 
Pilots,  second-class,  qualifications  required   42 
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Section. 
Pilots,  steamers  over  100  tons  must  have  first-class   43 
Pilots,  special,  may  be  licensed  for  steamers  of  10  tons  and  under.  43 
Pilots,  first-class  or  second-class,  may  take  charge  of  steamers  not 

over  100  tons   44 
Pilots,  original  license,  upon  what  conditions  issued   46 
Pilots,  how  governed   47 
Pilot's  route,  how  extended   18,  48 Pilot  rules  to  be  furnished  masters  and  pilots   16 
Pilot  houses,  only  certain  persons  allowed  to  enter   19 
Raise  of  grade  of  license   3 
Reexamination  after  refusal  of  license   7 
Renewal  of  licenses    1, 11 
School-ships,  experience  on   36 
Special  license,  raise  of  grade  of  person  holding   10 
Station  bills,  duty  of  master   50 
Watchman  required  in  addition  to  pilot  on  watch   45 

LICENSES,    HOW    OBTAINED,    AND    PENALTIES  RELATING 
THERETO. 

§  4445,  R.s.  1.  Before  an  original  license  is  issued  to  any  person  to 
act  as  a  master,  mate,  pilot,  or  engineer  he  must  per- 

sonally appear  before  some  local  board  or  a  supervising 
inspector  for  examination;  but  upon  the  renewal  of  such 
license,  when  the  distance  from  any  local  board  or  super- 

vising inspector  is  such  as  to  put  the  person  holding  the 
same  to  great  inconvenience  and  expense  to  appear  in  per- 

son, he  may,  upon  taking  oath  of  office  before  any  person 
authorized  to  administer  oaths,  and  forwarding  the  same, 
together  with  the  license  to  be  renewed,  to  the  local  board 
or  supervising  inspector  of  the  district  in  which  he  resides 
or  is  employed,  nave  the  same  renewed  by  the  said 
inspectors,  if  no  valid  reason  to  the  contrary  be  known  to 
them ;  and  they  shall  attach  such  oath  to  the  stub  end  of 
the  license  which  is  to  be  retained  on  file  in  their  office: 
Provided,  however,  That  any  officer  holding  a  license,  and 
who  is  engaged  in  a  service  which  necessitates  his  con- 

tinuous absence  from  the  United  States,  may  make  appli- 
cation in  writing  for  one  renewal  and  transmit  the 

same  to  the  board  of  local  inspectors  with  a  statement 
of  the  apphcant,  verified  before  a  consul  or  other  oflicer 
of  the  United  States  authorized  to  administer  an  oath, 
setting  forth  the  reasons  for  not  appearing  in  person, 
and  upon  receiving  the  same  the  boarcf  of  local  inspectors 
that  originally  issued  such  license  shall  renew  the  same 
for  one  additional  term  of  such  license,  and  shall  notify 
the  applicant  of  such  renewal. 

The  first  license  issued  to  any  person  by  a  United  States 
inspector  shall  be  considered  an  original  license,  where 
the  United  States  records  show  no  previous  issue  to  such 

applicant. 
No  original  license  sliall  be  issued  to  any  naturalized 

citizen  on  less  experience  in  any  grade  than  would  have 
been  required  of  an  American  by  birth. 

§  4405, R.s.       2.  All  licenses  hereafter  issued  to  mastei*s,  mates, 
pilots,  and  engineers  shall  be  filled  out  on  the  face  with 
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pen  and  black  ink  instead  of  typewritten.    Inspectors     (V,  2) 
are  directed,  when  licenses  are  completed,  to  draw  a 
broad  pen  and  black-ink  mark  through  all  unused  spaces 
in  the  body  thereof,  so  as  to  prevent,  as  far  as  possible, 
illegal  interpolation  after  issue. 

3.  Licensed  officers  serving  under  five  years'  license,  §4405,  r.s. 
entitled  by  license  and  service  to  raise  of  grade,  shall  have 
issued  to  them  new  licenses  for  the  grade  for  which  they 

are  qualified,  the  local  inspectors  to  forward  to  the  Super- 
vising Inspector-General  the  old  license  when  surrendered 

with  the  report  of  the  circumstances  of  the  case. 
But  the  grade  of  no  license  shall  be  raised,  except  as 

hereinafter  provided,  unless  the  applicant  can  show  one 

year's  actual  experience  in  the  capacity  for  which  he  has 
been  licensed:  Provided,  however,  That  one  year's  expe- 

rience as  quartermaster  or  wheelsman,  while  holding  a 
second-class  pilot  license,  shall  entitle  the  holder  of  such 
license  to  examination  for  raise  of  grade. 

4.  In  case  of  loss  of  license,  of  any  class,  from  any  §4405, r.s. 
cause,  the  inspectors,  upon  receiving  satisfactory  evi- 

dence of  such  loss,  shall  issue  a  certificate  to  the  owner 
thereof,  which  shall  have  the  authority  of  the  lost  license 
for  the  unexpired  term,  unless  in  the  meantime  the 
holder  thereof  shall  have  the  grade  of  his  license  raised 
after  due  examination,  in  which  case  a  license  in  due 
form  for  such  grade  may  be  issued. 

5.  Inspectors  shall,  before  granting  an  original  license  §  4405,  r.  s. 
to  any  person  to  act  as  an  officer  of  a  vessel,  require  the 
applicant  to  make  his  written  application  upon  the  blank 
form  authorized  by  the  Board  of  Supervising  Inspectors, 
which  application  shall  be  filed  in  the  records  of  the 

inspectors'  office.  Inspectors  shall  also,  when  practicable, 
require  applicants  for  pilot's  license  to  have  the  written 
indorsement  of  the  master  and  engineer  of  the  vessel  upon 
which  he  has  served,  and  of  one  licensed  pilot,  as  to  his 
qualifications.  In  the  case  of  applicants  for  original  engi- 

neer's license,  they  shall  also,  when  j^racticable,  have  the 
indorsement  of  the  master  and  engineer  of  a  vessel  on 
which  they  have  served,  together  with  one  other  licensed 
engineer. 

6.  No  original  master's,  mate's,  pilot's,  or  engineer's  §4405, r.s. 
license  shall  be  issued  hereafter  or  grade  increased  except 
upon  written  examination,  which  written  examination 

shall  be  placed  on  file  as  records  of  the  office  of  the  in- 
spectors issuing  said  license;  and,  before  granting  or  re- 

newing a  license,  inspectors  shall  satisfy  themselves  that 
the  applicants  can  properly  hear  the  bell  and  whistle 
signals. 

7.  Any  appHcant  for  Hcense  who  has  been  duly  ex-  §4405, r.s. 
amined  and  refused  may  come  before  any  local  board  for 
reexamination  after  one  year  has  expired. 

8.  When  any  person  makes  appHcation  for  license  it  §4405, r.s. 
shall  be  the  duty  of  the  local  inspectors  to  give  the  appli- 

cant the  required  examination  as  soon  as  practicable. 
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(V)  9.  Any  person  who  has  served  at  least  one  year  as  mas- 
§  4445,  R.  s.  ter,  commander,  pilot,  or  engineer  of  any  steam  vessel  of 

the  United  States  in  any  service  in  which  a  license  as  mas- 
ter, mate,  pilot,  or  engineer  was  not  required  at  the  time 

of  such  service,  shall  be  entitled  to  license  as  master, 
mate,  pilot,  or  engineer,  if  the  inspectors,  upon  written 
examination,  as  required  for  applicants  for  original 
license,  may  find  him  qualified:  Provided,  That  the  ex- 

perience of  any  such  applicant  within  three  years  of  mak- 
ing application  has  been  such  as  to  qualify  him  to  serve  in 

the  capacity  for  which  he  makes  application  to  be  licensed. 
Ofiicers  of  the  Naval  Militia  who  are  applicants  for 

license  as  master  or  pilot  of  steam  vessels  of  the  Naval 
Militia,  after  passing  an  examination  for  color  blindness, 
may  be  examined  by  the  inspectors  as  to  their  knowledge 
of  the  pilot  rules  and  handling  of  vessels ;  and  if  the  appli- 

cant be  found  quaHfied,  in  the  judgment  of  the  inspectors, 
he  may  be  granted  a  special  license  as  master,  mate,  or 
pilot  on  such  vessels  on  the  waters  of  the  district  in  which 
such  license  is  granted,  and  for  no  other  purpose. 

Any  officer  of  the  Naval  Militia  who  is  an  applicant  for 
license  as  chief  engineer  or  assistant  engineer  of  steam 
vessels  of  the  Naval  Militia  may  be  examined  by  inspect- 

ors and  granted  a  special  license  as  such,  and  for  no  other 
purpose,  if,  in  the  judgment  of  the  inspectors,  he  is  quali- 

fied. And  the  inspectors  shall  state  on  the  license  the 
name  of  the  vessel  on  which  such  master,  mate,  pilot,  or 
engineer  is  authorized  to  act  in  the  capacity  for  which  he 
is  licensed. 

All  licenses  issued  to  officers  of  the  Naval  Militia  pro- 
vided for  in  the  preceding  paragraph  of  this  section  shall 

be  surrendered  upon  the  party  holding  it  becoming  dis- 
connected from  the  Naval  Militia  by  resignation  or  dis- 

missal from  such  service;  and  no  license  shall  be  issued  as 
above  except  upon  the  official  recommendation  of  the 
chief  officer  in  command  of  the  Naval  Militia  station  of 
the  State  in  which  the  applicant  is  serving. 

Masters,  mates,  engineers,  and  assistant  engineers  now 
serving  as  such  on  tenders  and  light- vessels  under  the 
jurisdiction  of  the  Light-House  Establishment  may  be 
granted  special  licenses  for  the  Light-House  Service  upon 
satisfactory  evidence  of  their  fitness  for  such  special 
license.  Experience  in  the  Light-House  Service  shall  be 
sufficient  to  entitle  applicants  to  this  examination,  and  no 
other  experience  shall  be  required  for  such  special  license. 

§4405,  U.S.  10.  No  person  holding  special  license  (Form  878)  sliall 
be  eligible  for  examination  for  a  higher  grade  of  license 
until  such  person  has  actually  served  two  full  seasons 
under  the  authority  of  his  license  and  one  additional  full 
season  in  a  subordinate  capacity  upon  steamers  requiring 
regularly  licensed  officers. 

4405,  R.  s.  1 L  Whenever  an  officer  shall  apply  for  a  renewal  of  his 
license  for  the  same  grade,  the  presentation  of  the  old  cer- 

tificate shall  be  considered  sufficient  evidence  of  his  title 
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to  renewal,  which  certificate  shall  be  retained  by  the  in-  (V,  11) 
spectors  upon  their  official  files  as  the  evidence  upon  which 
the  license  was  renewed:  Provided,  That  it  is  presented 
within  twelve  months  after  the  date  of  its  expiration,  un- 

less such  title  has  been  forfeited  or  facts  shall  have  come 
to  the  knowledge  of  the  inspectors  which  would  render  a 
renewal  improper;  nor  shall  any  license  be  renewed  in 
advance  of  the  date  of  the  expiration  thereof,  unless  there 
are  extraordinary  circumstances  that  shall  justify  a  re- 

newal beforehand,  in  which  case  the  reasons  therefor  must 

appear  in  detail  upon  the  records  of  the  inspectors  renew- 
ing the  license. 

'V\lienever  a  supervising,  local,  or  assistant  inspector of  steam  vessels,  or  any  of  them,  shall  find  on  board  any 
vessel  subject  to  the  provisions  of  Title  LII  of  the  Revised 
Statutes  any  licensed  officer  under  the  influence  of  liquor 
or  other  stimulant  to  such  an  extent  as  to  unfit  him  for 

duty,  or  when  any  licensed  officer  shall  use  abusive  or  in- 
sulting language  to  any  inspector  or  assaults  any  such  in- 
spector while  on  official  duty,  the  local  inspectors  or  the 

supervising  inspector  shall  immediately  suspend  or  revoke 
the  license  of  the  officer  so  offending  without  further  trial 
or  investigation. 

The  fact  of  a  licensed  officer  being  under  the  influence 
of  liquor  in  the  presence  of  the  inspector  or  inspectors  to 
such  an  extent  as  to  unfit  him  for  duty  while  on  board  a 
vessel  shall  be  sufficient  cause  for  such  suspension  or 
revocation. 

12.  When  the  license  of  any  master,  mate,  pilot,  or  en-  §  4450,  r.  s. 
gineer  is  revoked,  such  license  expires  with  such  revoca- 

tion, and  any  license  subsequently  granted  to  such  person 
shall  be  considered  in  the  light  of  an  original  license. 
And  upon  the  revocation  or  suspension  of  the  license  of 
any  such  officer  said  license  shall  be  surrendered  to  the 
local  inspectors  ordering  such  suspension  or  revocation. 

13.  The  suspension  or  revocation  of  a  joint  license  shall  §  4450,  r.  s. 
debar  the  person  holding  the  same  from  the  exercise  of 
any  of  the  privileges  therein  granted,  so  long  as  such  sus- 

pension or  revocation  shall  remain  in  force. 
14.  When  the  license  of  any  master,  mate,  engineer,  or  §4450,  r.s. 

pilot  is  suspended,  the  inspectors  making  such  suspension 
shall  determine  the  term  of  its  duration,  except  that  such 
suspension  shall  not  extend  beyond  the  time  for  which 
the  license  was  issued. 

15.  It  shall  be  the  duty  of  all  inspectors,  before  renew-  §§  4439,  4442, 

ing  an  existing  license  to  a  master  or  pilot  of  steam  vessels  ̂ '  ̂' 
for  any  waters  who  has  not  been  employed  as  master  or 
pilot  of  steam  vessels  on  such  waters  during  the  three 
years  preceding  the  application  for  renewal,  to  satisfy 
themselves,  by  an  examination  in  writing,  or  orally,  to  be 
taken  down  in  writing  by  the  inspectors,  that  such  officers 
are  thoroughly  familiar  with  the  pilot  rules  upon  the 
waters  for  which  they  are  licensed. 
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(V)  16.  Each  master  and  pilot  of  steam  vessels,  wherever 
§4405,  R.  s.  employed,  shall,  when  receiving  his  license,  either  original 

or  renewal,  be  furnished  with  a  pamphlet  copy  of  the  rules 
and  regulations  governing  pilots  and  of  the  statutes  upon 
which  such  rules  are  founded,  applicable  to  the  waters  on 
which  their  licenses  are  intended  to  be  used,  as  stated  in 
the  body  thereof. 

§  4442,  R.  s.  Inspectors  are  forbidden  to  issue  original  licenses  to 
pilots  who  can  not  read  and  write:  Provided,  however, 
That  upon  navigable  waters  of  the  United  States  newly 
opened  to  steamboat  navigation,  and  where  the  only 
pilots  obtainable  are  illiterate  Indians  or  other  natives, 
the  fact  that  such  persons  can  neither  read  nor  write  shall 
not  be  considered  a  bar  to  such  Indians  or  other  natives 

receiving  license  as  pilot  of  steam  vessels,  provided  they 
are  otherwise  qualified  therefor.  Inspectors  having  juris- 

diction over  the  R^d  River  of  the  North  and  rivers  whose 
waters  flow  into  the  Gulf  of  Mexico  are  forbidden  to  issue 

original  licenses  to  pilots  for  routes  extending  beyond 
these  rivers. 

§  4442,  R.  s.  18.  Local  inspectors  having  jurisdiction  on  the  Atlantic 
coast.  Pacific  coast,  or  Gulf  of  Mexico  may  indorse  any 

pilot's  license  for  extension  of  route,  subject  to  the  ap- 
proval of  the  adjoining  boards  having  jurisdiction. 

§4405,  R.s.  19,  Masters  and  pilots  of  steamers  carrying  passengers 
for  hire  shall  exclude  from  the  pilot  houses  and  navigator's 
bridge  of  such  steamers,  while  under  wa}^,  all  persons  not 
connected  with  the  navigation  of  such  steamers,  except 
officers  of  the  Steamboat-Inspection  Service  and  of  the 
Eevenue-Cutter  Service  when  upon  business:  Provided, 
That  licensed  officers  of  steamboats,  persons  regularly 
engaged  in  learning  the  profession  of  pilot,  officers  of 
the  United  States  Navy,  United  States  Coast  and  Geodetic 
Survey,  and  Light-House  Service,  and  engineer  officers 
connected  with  the  improvement  of  rivers  and  harbors 

may  be  allowed  in  the  pilot  house  or  upon  the  navigator's 
bridge  upon  the  responsibility  of  the  officer  in  charge. 
No  one  shall  be  allowed  in  the  pilot  house  of  ferry  steam- 

ers, except  the  crew  on  duty  there  and  steamooat 
inspectors. 

The  master  of  every  such  passenger  and  ferry  steamer 
shall  keep  three  printed  copies  of  this  section  of  Rule  V 
posted  in  conspicuous  places  on  such  steamer,  one  of 
which  shall  be  kept  posted  in  the  pilot  house. 

Such  printed  copies  shall  be  furnished  by  the  Depart- 
ment of  Commerce  and  Labor  to  local  inspectors  for 

distribution. 

Classification  of  Engineers. 

CHIEF. 

§  4441, R.s.       20.  Chief  engineer  of  ocean  steamers. 
Chief  engineer  of  condensing  lake,  bay,  and  sound 

steamers. 



91 

Chief  engineer  of  noncondensing  lake,  bay,  and  sound  (V,  20) 
steamers. 

Chief  engineer  of  condensing  river  steamers. 
Chief  engineer  of  noncondensing  river  steamers. 

Any  person  holding  chief  engineer's  license  shall  be  per- mitted to  act  as  first  assistant  on  any  steamer  of  double 

the  tonnage  of  same  class  named  in  said  chief's  license. 
Engineers  of  all  classifications  may  be  allowed  to  pursue 

their  profession  upon  all  waters  of  the  United  States  in 
the  class  for  which  they  are  licensed. 

FIRST  ASSISTANT. 

First  assistant  engineer  of  ocean  steamers. 
First  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 

First  assistant  engineer  of  noncondensing  lake,  bay, 
and  sound  steamers. 

First  assistant  engineer  of  condensing  river  steamers. 
First  assistant  engineer  of  noncondensing  river  steam- 

ers. 
Engineers  of  lake,  bay,  and  sound  steamers,  who  have 

actually  performed  the  duties  of  engineer  for  a  period  of 
three  years,  shall  be  entitled  to  examination  for  engineer 
of  ocean  steamers,  applicant  to  be  examined  in  the  use  of 
salt  water,  method  employed  in  regulating  the  density  of 
the  water  in  boilers,  the  application  of  the  hydrometer  in 
determining  the  density  of  sea  water,  and  the  principle  of 
constructing  the  instrument;  and  shall  be  granted  such 
grade  as  the  inspectors  having  jurisdiction  on  the  Great 
Lakes  and  seaboard  may  find  him  competent  to  fill. 

Any.  assistant  engineer  of  steamers  of  1,500  gross  tons 
and  over,  having  had  actual  service  in  that  position  for 
one  year,  may,  if  the  local  inspectors,  in  their  judgment, 
deem  it  advisable,  have  his  license  indorsed  to  act  as  chief 
engineer  on  lake,  bay,  sound,  or  river  steamers  of  750 
gross  tons  or  under. 

Any  person  having  had  a  first  assistant  engineer's 
license  for  two  years  and  having  had  two  years'  experi- 

ence as  second  assistant  engineer,  shall  be  eligible  for 

examination  for  chief  engineer's  license. 

SECOND  ASSISTANT. 

Second  assistant  engineer  of  ocean  steamers. 
Second  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 

Second  assistant  engineer  of  noncondensing  lake,  bay, 
and  sound  steamers. 

Second  assistant  engineer  of  condensing  river  steamers. 

Any  person  having  had  a  second  assistant  engineer's 
license  for  two  years,  and  having  had  two  years'  experi- 

ence as  third  assistant  engineer,  shall  be  eligible  for  exam- 
ination for  first  assistant  engineer's  license. 
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(V,  20)  THIRD  ASSISTANT. 

Third  assistant  engineer  of  ocean  steamers. 
Third  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 

First,  second,  and  third  assistant  engineers  may  act  as 
such  on  any  steamer  of  the  grade  of  which  they  hold 
license,  or  as  such  assistant  engineer  on  any  steamer  of  a 
lower  grade  than  those  to  which  they  hold  a  license. 

Any  person  having  a  third  assistant  engineer's  license 
for  two  years,  and  having  had  two  years'  experience  as 
oiler  or  water  tender  since  receiving  said  license,  shall  be 

eligible  for  examination  for  second  assistant  engineer's license. 

Inspectors  may  designate  upon  the  certificate  of  any 
chief  or  assistant  engineer  the  tonnage  of  the  vessel  on 

which  he  may  act. ' Any  assistant  engineer  may  act  as  engineer  in  charge 
on  steamers  of  100  tons  and  under.  In  all  cases  where  an 
assistant  engineer  is  permitted  to  act  as  engineer  in 
charge,  the  inspectors  shall  so  state  on  the  face  of  his  cer- 

tificate of  license  without  further  examination. 
§  4441,  R.  s.  21 .  It  shall  be  the  duty  of  an  engineer  when  he  assumes 

charge  of  the  boilers  and  machinery  of  a  steamer  to  forth- 
with thoroughly  examine  the  same,  and  if  he  finds  any 

part  thereof  in  bad  condition,  caused  by  neglect  or  inat- 
tention on  the  part  of  his  predecessor,  he  shall  immedi- 

ately report  the  facts  to  the  master,  owner,  or  agent,  and 
to  the  local  inspectors  of  the  district,  who  shall  thereupon 
investigate  the  matter,  and  if  the  former  engineer  has 
been  culpably  derelict  of  his  duty,  they  shall  suspend  or 
revoke  his  license. 

§  4441,  R.  s.  22.  Before  making  general  repairs  to  a  boiler  of  a  steam 
vessel  the  engineer  in  charge  of  such  steamer  shall  report, 
in  writing,  the  nature  of  such  repairs  to  the  local  inspec- 

tor of  the  district  wherein  such  repairs  are  to  be  made. 
And  it  shall  be  the  duty  of  all  engineers  when  an  acci- 

dent occurs  to  the  boilers  or  machinery  in  their  charge 
tending  to  render  the  further  use  of  such  boilers  or  ma- 

chinery unsafe  until  repairs  are  made,  or  when,  by  reason 
of  ordinary  wear,  such  boilers  or  machiner}^  have  become 
so  unsafe,  to  report  the  same  to  the  local  inspectors  im- 

mediately upon  the  arrival  of  the  vessel  at  the  first  port 
reached  subsequent  to  the  accident,  or  after  the  discovery 
of  such  unsafe  condition  by  said  engineer. 

§  4448,  R.  s.  23.  Whenever  a  steamer  meets  with  an  accident  involv- 
ing loss  of  life  or  damage  to  property,  it  shall  be  the  duty 

of  the  licensed  olhcers  of  sucli  steamer  to  report  the  same 
in  writing  and  in  ])erson,  at  the  earhest  opportunity,  to 
the  local  board  nearest  the  port  of  first  arrival.  If  the 
accident  happens  upon  the  high  seas  or  without  the  juris- 

diction of  inland  waters,  the  board  to  whom  the  rej)ort 
is  lirst  jrnuhi  shall  make  the  investigation,  but  if  the  acci- 

dent occurs  withii.  the  jurisdiction  of  inland  waters,  the 
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report  shall  be  transmitted  to  the  board  within  whose  (V,  23) 
jurisdiction  the  accident  occurred,  which  board  shall 
make  the  investigation:  Provided^  That  when  from  dis- 

tance it  may  be  inconvenient  to  report  in  person  it  may 
be  done  in  witing  only,  and  the  report  sworn  to  before 
any  person  authorized  to  administer  oaths. 

24.  No  person  shall  receive  an  original  license  as  en-  §      ̂ -  ̂• 
gineer  or  assistant  engineer  (except  for  special  license  on 
small  pleasure  steamers  and  ferryboats  of  10  tons  and 
under,  sawmill  boats,  pile  drivers,  boats  exclusively  en- 

gaged as  fishing  boats,  and  other  similar  small  vessels) 

who  has  not  served  at  least  three  years  in  the  engineer's 
department  of  a  steam  vessel,  a  portion  of  which  expe- 

rience must  have  been  obtained  within  the  three  years 
next  preceding  the  application. 

Provided,  That  any  person  w^ho  has  served  three  years 
as  apprentice  to  the  machinist  trade  in  a  marine,  station- 

ary^ or  locomotive  engine  works,  and  any  person  who  has 
served  for  a  period  of  not  less  than  three  years  as  a  loco- 

motive or  stationary  engineer,  and  any  person  graduated 
as  a  mechanical  engineer  from  a  duly  recognized  school  of 
technology,  may  be  licensed  to  serve  as  an  engineer  of 

steam  vessels  after  having  had  not  less  than  one  year's experience  in  the  engine  department  of  steam  vessels,  a 
portion  of  which  experience  must  have  been  obtained 
within  the  three  years  preceding  his  application,  which 
fact  must  be  verified  by  the  certificate,  in  writing,  of  ̂ he 
licensed  engineer  or  master  under  whom  the  applicant  has 
served,  said  certificate  to  be  filed  with  the  application  of 
the  candidate;  and  no  person  shall  receive  license  as 
above,  except  for  special  license,  who  is  not  able  to  deter- 

mine the  weight  necessary  to  be  placed  on  the  lever  of 
a  safety  valve  (the  diameter  of  valve,  length  of  lever, 
distance  from  center  of  valve  to  fulcrum,  weight  of  lever, 
and  weight  of  valve  and  stem  bein^  known)  to  withstand 
any  given  pressure  of  steam  in  a  boiler,  or  who  is  not  able 
to  figure  and  determine  the  strain  brought  on  the  braces 
of  a  boiler  with  a  given  pressure  of  steam,  the  position  and 
distance  apart  of  braces  being  known,  such  Imowledge  to 
be  determined  by  an  examination  in  writing,  and  the 
report  of  examination  filed  with  the  application  in  the 
office  of  the  local  inspectors,  and  Ho  engineer  or  assistant 
engineer  now  holding  a  license  shall  have  the  grade  of  the 
same  raised  without  possessing  the  above  qualifications. 
No  original  license  shall  be  granted  any  engineer  or 
assistant  engineer  who  can  not  read  and  write  and  does 
not  understand  the  plain  rules  of  arithmetic. 

25.  No  person  shall  receive  an  original  license  as  engi-^§|  4426,  4441, 
neer  of  vessels  of  above  15  gross  tons,  propelled  by  gas, 
fluid,  naphtha,  or  electric  motors,  carrying  freight  or 
passengers  for  hire,  who  has  not  served  at  least  one  year 

on  motor  boats,  or  in  the  engineer's  department  of  steam 
vessels,  or  who  has  not  had  at  least  two  years'  experience 
in  the  construction  of  marine  motor  engines  and  their 
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(V,  25)  installation.  All  examinations  for  license  as  engineer  of 
motor  vessels  shall  be  reduced  to  writing  and  fSed  with 
the  application  of  the  candidate. 

Any  person  holding  a  license  as  engineer  of  steam  ves- 
sels, desiring  to  act  as  engineer  of  motor  vessels,  must 

appear  before  a  board  of  local  inspectors  for  examination 
as  to  his  knowledge  of  the  machinery  of  such  motor  ves- 

sels, and  if  found  qualified  shall  be  licensed  as  engineer 
of  motor  vessels.  Form  878,  special  license  to  engineers, 
shall  be  issued  only  to  engineers  in  charge  of  vessels  of  10 
tons  and  under.  All  other  licenses  to  engineers  shall  be 
issued  on  Forms  876  and  877,  according  to  grades  specified 
in  this  section. 

MASTERS  OF  STEAM  VESSELS. 

There  shall  be  a  duly  licensed  master  on  board  every 
steam  vessel  of  more  than  100  gross  tons  whenever  such 
steamer  is  underway. 

No  original  license  as  master  of  any  steam  vessel  shall 
be  issued,  except  under  the  conditions  hereinafter  pro- 

vided : 

MASTERS  OF  OCEAN  STEAM  VESSELS. 

4439,  R.  s.  26.  Any  applicant  for  license  as  master  of  ocean  steam- 
ers must  furnish  satisfactory  documentary  evidence  to  the 

local  inspectors  that  he  has  had  three  years'  experience  on 
ocean  steamers,  one  year  of  which  has  been  as  chief  mate, 

or  five  years'  experience  on  ocean  sail  vessels  of  300  gross 
tons  and  upward,  two  years  of  which  must  have  been  as  a 
licensed  master  of  sail  vessels;  and  he  must  understand 

navigation  and  be  able  to  determine  the  ship's  position  at 
sea  by  observation  of  the  sun,  to  obtain  longitude  by 

chronometer,  and  to  determine  ship's  latitude  by  the  alti- 
tude of  either  the  sun,  moon,  or  stars.  The  examination 

to  determine  his  qualifications  shall  be  in  writing,  which 
shall  be  kept  on  file  in  the  ofiice  of  the  inspectors  granting 
the  license. 

It  is  further  'provided,  That  where  any  person  has  actu- 
ally served  as  a  licensed  third  officer  of  ocean  steamers  of 

3,500  gross  tons  and  upward  for  five  years,  he  shall  be 
eligible  for  examination  for  license  as  master  of  ocean 
steamers. 

Any  person  who  has  had  three  years'  actual  experience 
as  master  of  steam  vessels  of  1,000  gross  tons  and  upward 
on  the  Great  Lakes  and  can  produce  documentary  evi- 

dence of  the  fact  may  be  examined  for  license  as  chief 

mate  of  ocean  steamers,  and  after  having  had  one  year's 
actual  experience  as  chief  mate  of  ocean  steamers  of  1,000 
gross  tons  and  upward  may  be  examined  for  license  as 
master  of  ocean  steamers,  the  examination  to  be  the  same 
as  that  i)rovided  for  in  the  first  paragraph  of  this  section. 
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MASTERS  OF  LAKE,  BAY,  SOUND,  AND  FERRY  STEAMERS.  (V) 

27.  No  original  license  as  master  of  lake,  bay,  and  sound  §  ̂̂ ^^  ̂ -  ̂• 
steamers  shall  be  issued  hereafter  to  any  person  who  has 
not  been  licensed  and  served  at  least  one  year  as  first-class 
pilot  or  chief  mate  on  such  steamers,  such  service  as  pilot 
or  chief  mate  to  have  been  within  the  three  years  next 
preceding  the  application  for  license. 

Provided,  however,  That  any  person  who  has  served 
three  years  as  master  of  sail  vessels  on  the  Great  Lakes 

shall  be  eligible  for  examination  for  master's  license  of steam  vessels  on  the  Great  Lakes  and  other  inland  waters. 
It  is  further  provided,  That  masters  of  barge  consorts  on 

the  Great  Lakes  having  had  three  years'  actual  experience 
as  such,  who  have  been  licensed  as  first-class  pilots  for  one 
year  or  more,  may  be  examined  and  licensed  as  masters  of 
steam  vessels  on  the  Great  Lakes  and  other  inland  waters, 
if  found  qualified. 

Provided  further,  That  any  person  holding  a  first-class 
pilot's  license  and  having  had  one  year's  experience  as 
licensed  first-class  pilot  may  be  eligible  for  examination 
as  master  of  ferry  steamers. 

Provided  further.  That  any  person  who  has  operated 

under  the  authority  of  a  second-class  pilot's  license  for  two 
years  may  be  examined  for  license  as  master  of  lake,  bay, 
sound,  and  ferry  steamers,  and,  if  found  qualified,  m.^y 
receive  a  master's  license  for  such  steamers  as  in  the  judg- 

ment of  the  inspectors  the  applicant  is  qualified  to  com- 
mand: Provided,  That  a  part  of  the  required  experience 

must  have  been  within  the  three  years  next  preceding 
the  application. 

Whenever  a  master  or  mate  desires  to  act  in  the  double 

capacity  of  master  and  pilot,  or  mate  and  pilot,  and  fur- 
nishes the  necessary  evidence  of  his  qualifications,  the 

local  inspectors  shall  indorse  such  pilot  routes  on  the  cer- 
tificate of  license. 

MASTERS  OF  COASTWISE  STEAMERS. 

28.  Any  person  holding  a  license  as  master  of  lake,  bay,  §  ̂̂ ^9,  r.  s. 
and  sound  steamers  may  have  indorsed  thereon  the  au- 

thority allowing  him  to  act  as  master  of  steamers  upon 
the  waters  of  the  Atlantic  coast  and  the  Gulf  of  Mexico : 

Provided,  That  the  applicant  has  had  at  least  one  year's 
experience  as  mate,  quartermaster,  or  wheelsman  of 
steam  vessels  upon  the  waters  of  the  Atlantic  coast  or 
the  Gulf  of  Mexico,  which  experience  must  have  been  ob- 

tained within  the  three  years  next  preceding  his  applica- 
tion for  such  indorsement,  and  the  fact  must  be  verified 

by  satisfactory  documentary  evidence  to  be  filed  in  the 
office  of  the  local  inspectors ;  and  the  applicant  shall  only 
be  subjected  to  such  examination  in  writing  as  shall  sat- 

isfy the  local  inspectors  that  he  is  capable  of  navigating 
such  steamers.    Inspectors  shall  state  in  the  indorse- 
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(V,  28)  ment  on  the  license  the  coastwise  waters  that  the  appli- 
cant is  qualified  to  act  upon  as  master.  Practical  service 

in  the  deck  department  of  an  ocean-going  or  coastwise 
steam  yacht  shall  be  accepted,  when  offered  in  documen- 

tary evidence  by  any  person  applying  for  an  original  li- 
cense or  raise  of  grade  on  ocean-going  or  coastwise  steam 

vessels,  as  being  equal  to  the  same  amount  of  service  in 
any  ocean-going  or  coastwise  steam  passenger  vessel. 

MASTERS  OF  RIVER  STEAMERS. 

§  4439,  R.  s.  29.  Inspectors  shall  examine  all  applicants  for  original 
license  as  master  of  steamers  navigating  rivers  exclu- 

sively, which  examination  shall  be  reduced  to  writing  and 
made  a  part  of  the  permanent  records  of  the  office  of  the 
inspectors  making  such  examination;  and  no  original 
license  shall  be  issued  to  any  person  to  act  as  master  of 
such  steamers  who  has  not,  by  actual  service  on  board  of 
such  steamers  for  a  period  of  not  less  than  three  years, 
acquired  practical  knowledge,  skill,  and  experience  essen- 

tial in  case  of  emergency  and  disaster,  and  in  the  navi- 
gation of  such  steamers  with  safety  to  life  and  property, 

and  at  least  one  year  of  service  to  have  been  within  the 
>  three  years  next  preceding  the  application,  and  such  li- 

cense shall  entitle  the  holder  of  the  same  to  act  as  master 
on  any  river  steamer  of  the  United  States,  and  no  license 
as  master  shall  be  issued  to  any  applicant  who  can  not 
read  and  write,  and  who  has  not  served  at  least  one  year 
as  licensed  mate  or  pilot  of  steam  vessels. 

The  line  of  examination  to  be  pursued  by  inspectors  in 
examining  applicants  for  original  license  as  master  of 
river  steamers  shall  be  as  follows : 

(1)  As  to  his  general  knowledge  of  the  duties  of  master 
of  such  steamers. 

(2)  As  to  his  ability  to  handle  the  wheel  in  case  of 
emergency  or  disaster. 

(3)  As  to  the  knowledge  of  his  duties  and  proper  method 
of  procedure  in  case  of  fire  on  his  vessel. 

(4)  As  to  his  knowledge  of  proper  management  of  ves- 
sel and  crew  in  case  of  collision  and  sinking. 
(5)  As  to  executive  ability  generally  to  manage  officers 

and  crew. 

(6)  As  to  his  general  knowledge  and  ability  to  navigate 
steamers  with  safety  to  life  and  property. 

(7)  As  to  his  knowledge  of  pilot  rules  governing  the 
navigation  of  such  steamers. 

(8)  As  to  his  knowledge  of  signals  between  the  pilot 
house  and  engine  room. 

(9)  As  to  his  knowledge  of  signal  lights  and  their  proper 
position  on  all  steam  and  other  vessels. 

(10)  As  to  duties  of  master  in  case  of  fog  or  storniy 
weather,  and  on  sucli  other  subjects  in  connection  with 

the  navigation  of  such  vessels  as  the  inspectors  conduct- 
ing such  examination  may  deem  proper  and  necessary. 
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MASTERS  OF  SAIL  VESSELS.  (V,  29) 

Local  inspectors  may,  upon  due  application  and  exam- 
ination, license  any  person  as  master  of  sail  vessels  of  700 

gross  tons  and  upward,  or  of  sail  vessels  of  any  tonnage 
carrying  passengers  for  hire,  upon  receipt  of  satisfactory 
documentary  evidence,  to  be  filed  in  their  office,  that  said 
person  has  been  actually  employed  as  master  of  sail  ves- 

sels of  200  gross  tons  and  upward,  or  as  licensed  chief 
mate  of  sail  vessels  of  700  gross  tons  and  upward,  for  the 
full  period  of  twelve  months  within  three  years  next  pre- 

ceding the  application. 

MATES  OF  SAIL  VESSELS. 

Local  inspectors  may,  upon  due  apphcation  and  exami- 
nation, Hcense  any  person  as  chief  mate  of  sail  vessels  of 

700  gross  tons  and  upward,  upon  receipt  of  satisfactory 
documentary  evidence,  to  be  filed  in  their  office,  that  said 
person  has  been  actually  employed  as  chief  mate  of  sailing 
vessels  of  200  gross  tons  for  one  year,  or  as  second  mate 
on  vessels  of  200  gross  tons  for  a  period  of  two  years  next 
preceding  the  apphcation. 

The  examination  for  license  as  master  or  mate  of  sail 
vessels  of  700  gross  tons  and  upward  shall  be  the  same  as 
required  for  masters  and  mates  of  steam  vessels. 

30.  AYhenever  the  owner  of  steam  or  saihng  yachts  §4439,  r.s. 

who  has  had  three  years'  experience  on  board  such 
yachts  applies  for  license  to  act  as  pilot. or  master  of  lake, 
bay,  sound,  or  river  steam  yachts,  the  local  inspectors 
shall  give  the  applicant  a  written  examination  in  regard 
to  his  knowledge  in  handhng  such  vessels,  and  his  famil- 

iarity with  the  lights,  light-houses,  channels,  buoys, 
obstructions,  courses  and  distances  between  certain 
points  in  the  waters  for  which  he  makes  apphcation  for 
license,  and  shall  also  examine  him  as  to  his  knowledge  of 
the  pilot  rules  of  such  waters,  the  running  and  anchor 
hghts,  fog  signals,  the  use  of  the  lead,  signal  bells  between 
the  engine  room  and  pilot  house,  and  the  general  rules  and 
regulations  for  steam  vessels.  If  the  local  inspectors  are 

satisfied,  after  such  examination,  of  the  applicant's 
ability,  they  shall  issue  the  applicant  a  license  as  pilot  or 
master  of  steam  yachts  for  the  waters  over  which  they  are 
authorized  to  issue  hcenses. 

Whenever  the  owner  of  a  steam  or  saihng  yacht  of 

over  100  gross  tons,  who  has  had  three  years'  experience 
in  sailing  such  vessels,  applies  for  a  hcense  authorizing 
him  to  act  as  master  of  steam  yachts  for  coastwise  and 
ocean  navigation,  the  local  inspectors  shall  examine  the 
apphcant  as  to  his  knowledge  or  the  rules  of  the  road,  fog 
signals,  signal  lights — inland  and  international;  the  use 
of  the  lead  and  line ;  the  use  of  the  patent  and  chip  logs, 
the  compass,  variation  and  deviation  of  the  compass,  the 

79591—09  7 
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(V,  30)  use  of  the  drag,  the  use  of  oil  during  storms,  bell  signals 
between  pilot  house  and  engine  room,  handHng  of  steam 
vessels,  laws  of  storms,  course  and  distance  by  chart,  keep- 

ing the  log  book,  middle  latitude  saihng,  Mercator's  sail- 
ing, method  of  obtaining  latitude  and  longitude  by  dead 

reckoning,  latitude  by  altitude  of  either  the  sun,  moon,  or 
stars;  longitude  by  chronometer  (time  sights).  Practical 
problems  will  be  given  in  the  subjects  of  latitude  and 
longitude.  The  examination  shall  be  in  writing,  which 
shall  be  kept  on  file  in  the  office  of  the  local  inspectors. 
If  said  examination  is  satisfactory  to  the  local  inspectors, 

they  shall  issue  to  the  applicant  a  master's  hcense  authoriz- 
ing him  to  discharge  the  duties  of  master  of  steam  yachts, 

either  for  coastwise  or  ocean  navigation. 
§  4405,  R.  s.  31  Any  person  navigating  a  pleasure  yacht  of  15  gross 

tons  and  under,  for  pleasure  only,  holding  a  master's  or 
pilot's  license,  is  fully  authorized  to  navigate  such  pleasure 
yacht  in  the  inland  waters  of  the  United  States  without 
being  required  to  report  to  the  various  boards  of  inspect- 

ors whose  district  they  may  be  passing  through. 
§§  4439,  4440,  32.  Any  appHcant  for  original  license  to  act  as  master 

or  mate  of  steam  pilot  boats,  or  of  steamers  navigating 
the  waters  of  the  whaling  grounds  in  the  Alaskan  seas,  or 
of  steamers  engaged  exclusively  in  the  business  of  whale 
fishing,  or  of  steamers  engaged  in  the  Atlantic,  Pacific,  or 
Gulf  coast  fisheries,  or  of  steam  or  sail  vessels  navigating 
between  ports  of  the  Hawaiian  Islands,  or  between  ports 
of  the  island  of  Porto  Rico,  must  have  had  at  least  three 

years'  experience  in  the  deck  department  of  such  steamers, 
which  fact  must  be  verified  by  documentary  evidence; 
and  such  applicant  shall  only  be  subjected  to  such  ex- 

amination as  shall  satisfy  the  inspectors  that  the  apphcant 
is  capable  of  navigating  such  vessels:  It  is  provided,  That 

any  person  who  has  had  at  least  five  years'  experience  on sail  vessels  licensed  in  the  fisheries  of  the  United  States, 
two  years  of  which  have  been  as  master  or  mate  of  such 
sailing  vessels,  may  be  examined  for  license  as  master  or 
mate  of  steam  fishing  vessels  to  be  employed  exclusively 
in  the  Atlantic,  Pacific,  and  Gulf  coast  fisheries.  The 
license  issued  under  this  section  shall  state  in  the  body 

thereof  ̂ 'for  coastwise  only,"  Pacific  or  Atlantic  coast, 
as  the  case  may  be,  and  between  what  ports  on  either  of 
said  coasts. 

Itis  further  provided,  That  said  master's  or  mate's  license 
may  be  indorsed  as  pilot  on  such  inland  waters  on  the 
above-named  coasts  as  the  local  inspectors  at  the  various 
ports  may  find  the  holder  qualified  to  act  on  as  pilot, 
after  examination  by  the  local  inspectors,  such  examina- 

tion to  be  in  writing  and  preserved  in  the  files  of  the  in- 
spectors' office. 
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MASTERS  OF  PASSENGER  BARGES.  (V) 

33.  Any  person  applying  for  license  as  master  of  barges  §  ̂ - 
carrying  passengers  for  hire  must  have  had  three  years' 
experience  in  the  deck  department  of  such  vessels,  and 
shall  be  subjected  to  such  examination  as  will  show  his 
ability  to  handle  the  class  of  vessels  for  which  he  desires 
a  license. 

CHIEF  MATE  OF  OCEAN  STEAMERS. 

34.  No  original  license  as  chief  mate  of  ocean  steamers  §  ̂̂ ^O'  ̂ - 
shall  be  issued  to  any  person  who  has  not  served  at  least 
three  years  in  the  deck  department  of  such  steam  vessels, 
one  year  of  such  service  to  have  been  as  second  mate  of 
such  vessels. 

Provided,  That  any  person  who  has  had  five  years'  ex- 
perience on  sail  vessels  of  300  gross  tons  and  over,  two 

years  of  which  have  been  in  the  capacity  of  licensed  chief 
mate  of  sail  vessels  of  700  gross  tons  and  over,  may  be 
licensed  as  chief  mate  of  ocean  steamers. 

It  is  further  ̂ provided,  That  any  person  holding  a  license 
as  chier  mate,  who  has  had  two  years'  service  in  the  capac- 

ity of  second  mate,  or  watch  ofiicer  actually  in  charge  of 
a  bridge  watch  since  receiving  such  license  as  chief  mate, 
shall  be  entitled  to  examination  for  master's  license. 

SECOND  MATE  OF  OCEAN  STEAMERS. 

35.  No  original  license  for  second  mate  of  ocean  steam-  §4440,  r.  s. 
ers  shall  be  issued  to  any  person  hereafter  who  has  not 

had  three  years'  experience  on  such  steam  vessels,  two 
years  of  which  shall  have  been  as  watch  officer  or  quarter- 

master, or  two  of  the  three  years'  experience  required 
may  be  on  the  school-ship  St.  Marys  or  some  other  simi- 

lar vessel,  as  indicated  by  his  graduating  certificate,  or 

he  must  have  had  three  years'  experience  on  ocean  sail 
vessels  of  300  gross  tons  and  over,  one  year  of  which  shall 
have  been  as  second  mate  of  such  sail  vessels  of  700  gross 
tons  and  upward:  Provided,  That  any  person  holding  a 

second  mate's  license  who  has  had  two  years'  experience on  the  same  as  watch  officer  shall  be  entitled  to  an  exam- 
ination for  chief  mate's  license. 

THIRD  MATE  OF  OCEAN  STEAMERS. 

36.  No  person  shall  receive  an  original  license  as  third  §4440,  r.s. 

mate  of  ocean  steamers  who  has  not  had  three  years' 
experience  on  ocean  or  coastwise  steam  vessels  or  sail  ves- 

sel of  300  gross  tons  and  upward  as  cadet  or  able  seaman, 
or  two  of  the  three  years'  experience  required  may  be  on 
the  school-ship  St.  Marys,  or  some  other  similar  vessel,  as 
indicated  by  his  graduating  certificate :  Provided,  That  any 
person  holding  a  license  as  third  mate  who  has  had  two 
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(V,  36)  years'  experience  on  said  license  as  quartermaster  on  ves- 
sels of  2,500  gross  tons  and  over  shall  be  entitled  to 

examination  for  second  mate's  license. 
§  4440,  R.  s.  37  original  license  as  chief  mate  of  ocean  steamers, 

as  second  mate  of  ocean  steamers,  or  as  third  mate  of  ocean 
steamers  shall  be  issued  to  any  person  who  does  not  under- 

stand navigation  and  who  is  not  able  to  determine  a  ship's 
position  at  sea  by  observation  of  the  sun,  to  obtain  longi- 

tude by  chronometer,  and  to  determine  ship's  latitude 
by  altitude  of  either  the  sun,  moon,  or  stars ;  said  exami- 

nation to  be  in  writing  and  to  be  kept  on  file  in  the  office 
of  the  local  inspectors  issuing  the  license. 

OCEAN  MATE  OF  OCEAN  AND  COASTWISE  STEAMERS  OF  500 
TONS  AND  UNDER. 

§  4440,  R.  s.  Any  first-class  seaman  who  has  had  three  years' 
experience  on  the'  deck  of  a  sail  vessel  and  one  year's  ex- Eerience  in  the  deck  department  of  a  steam  vessel  shall 
e  eligible  for  an  examination  for  license  as  second  mate  of 

ocean  and  coastwise  steamers  of  500  gross  tons  and  under. 

MATES  OF  COASTWISE  STEAMERS. 

§  4440,  R.s.  39  Any  person  who  has  been  licensed  as  second  mate 
of  ocean  steamers,  having  had  one  year's  experience  as 
such,  may  have  his  license  indorsed  to  act  as  chief  mate 
of  coastwise  steamers  without  further  examination. 

Any  person  holding  a  license  as  first-class  pilot  of  lake, 
bay,  or  sound  steamers  may  have  his  license  indorsed  to 
act  as  chief  mate  of  coastwise  steamers:  Provided,  That 

the  applicant  has  had  at  least  one  year's  experience  as 
mate,  quartermaster,  or  wheelsman  of  steam  vessels  upon 
the  waters  of  the  Atlantic  coast,  Pacific  coast,  or  the  Gulf 
of  Mexico,  which  experience  must  have  been  obtained 
within  three  years  preceding  his  application  for  such 
indorsement,  and  this  fact  must  be  verified  by  satisfac- 

tory documentary  evidence  to  be  filed  in  the  office  of  the 

local  inspectors;  and  the  applicant  shall  only  be  sub- 
jected to  such  examination  in  writing,  as  shall  satisfy 

the  local  inspectors  that  he  is  capable  of  navigating  the 
steamer.  Inspectors  shall  state  in  the  indorsement  on 
the  license  the  coastwise  waters  that  the  applicant  is 
qualified  to  act  upon  as  chief  mate.  Any  person  who  has 

had  three  years'  experience  in  the  deck  department  of  a 
coastwise  steam  vessel  shall  be  eligible  for  examination 
for  license  as  chief  mate  of  coastwise  steamers  upon  the 
waters  of  the  Atlantic  coast,  Pacific  coast,  and  tiie  Gulf 
of  Mexico. 

MATES  OF  INLAND  OR  RIVER  STEAMERS. 

§  4440,  R.  s.  4Q  Wlicnever  any  person  presents  himself  for  exami- nation for  license  as  mate  of  inhmd  or  river  steamers  the 
local  inspectors  shall  examine  him  aa  to  his  knowledge, 
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experience,  and  skill  in  loading  cargo  and  in  handling  (V,  40) 
and  stowage  of  freight,  his  knowledge  of  the  operation 
and  handling  of  fire  apparatus,  the  launching  and  han- 

dling of  lifeboats,  his  knowledge  of  life-preservers  and  the 
method  of  adjusting  them,  his  ability  to  manage  the  crew 
and  direct  and  advise  the  passengers  in  case  of  emer- 

gency, and  his  general  familiarity  with  his  duties  in  main- 
taining discipline  and  protecting  the  passengers,  and  if 

found  qualified  they  shall  grant  him  a  license  as  such, 
but  no  such  license  shall  be  granted  to  any  person  who 

has  not  had  at  least  two  years'  experience  in  the  deck 
department  of  a  steam  vessel. 

FIRST-CLASS  PILOTS. 

41 .  No  original  license  as  first-class  pilot  shall  be  issued  ̂   ̂ '  ̂• 
to  any  person  hereafter  who  has  not  had  three  years' 
experience  in  the  deck  department  of  a  steam  vessel, 
motor  vessel,  sail  vessel,  or  barge  consort :  Provided,  That 
on  the  Mississippi  and  tributary  rivers  one  year  of  such 
required  experience  must  have  been  in  the  pilot  house  as 
steersman. 

SECOND-CLASS  AND  SPECIAL  PILOTS. 

42.  No  original  license  as  second-class  pilot  shall  be  §4442,  r.s. 
issued  to  any  person  who  has  not  had  three  years'  experi- 

ence in  the  deck  department  of  a  steam  vessel,  motor  ves- 
sel, sail  vessel,  or  oarge  consort :  Provided,  That  on  the 

Mississippi  and  tributary  rivers  one  year  of  such  required 
experience  must  have  been  in  the  pilot  house  as  steersman. 

43.  The  navigation  of  every  steamer  above  100  gross  §4442,  r.s. 
tons  shall  be  under  the  control  of  a  first-class  pilot,  and 
every  such  pilot  shall  be  limited  in  his  license  to  the  par- 

ticular service  for  which  he  is  adapted.  Special  pilots 
may  also  be  licensed  for  steamers  of  10  gross  tons  and 
under,  locally  employed. 

44.  A  first-class  or  second-class  pilot  may  be  allowed  to  §  4442,  r.  s. 
take  charge  of  a  steamer  not  exceeding  100  gross  tons.  A 
second-class  pilot  may  be  authorized  by  the  indorsement 
of  the  local  inspectors  granting  the  license  to  act  in  charge 
of  a  watch  on  any  steamer. 

45.  All  passenger  and  ferry  steamers  shall,  in  addition  §  4426,  r.s. 
to  the  regular  pilot  on  watch,  have  one  of  the  crew  also  on 
watch,  in  or  near  the  pilot  house;  and  this  rule  applies  to 
all  steamers  navigating  in  the  nighttime. 

46.  No  original  license  for  pilot  of  any  route  shall  be  §^^^'^-S- 
issued  to  any  person,  except  for  special  license  for  steam- 

ers of  10  gross  tons  and  under,  who  has' not  served  at  least 
three  years  in  the  deck  department  of  a  steamer,  motor 
vessel,  sail  vessel,  or  barge  consort,  one  year  of  which 
experience  must  have  been  obtained  within  the  three  years 
next  preceding  the  date  of  application  for  license,  which 
fact  the  inspectors  may  require,  when  practicable,  to  be 
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(V,  46)  verified  by  the  certificate,  in  writing,  of  the  licensed  master 
or  pilot  under  whom  the  applicant  has  served,  such  cer- 

tificate to  be  filed  with  the  application  of  the  candidate. 

^§§  4405,  4442,  47.  Pilots  of  stcam  vessels,  while  in  the  discharge  of 
their  duties,  must  be  governed  by  the  rules  of  the  Board 
of  Supervising  Inspectors,  made  for  their  guidance,  and 
not  by  any  instructions  emanating  from  any  inspector  or 
other  person. 

§4405,  R.s.  4g  Whenever  any  pilot  applies  to  a  board  of  local 
inspectors  for  an  extension  of  his  pilot's  route,  he  shall 
make  written  application,  by  letter,  stating  the  extension 
desired,  and  he  shall  be  examined,  in  writing,  on  the  aids 
to  navigation  on  said  extension,  and,  if  found  qualified, 
shall  receive  such  extension. 

4442,  R^f .'  -^^  original  license  as  master,  mate,  or  pilot  of  any 
vessel  propelled  in  whole  or  in  part  by  steam,  gas,  fluid, 

naphtha,  alco-vaj)or,  electric,  or  other  like  motors,  or 
master  or  mate  of  sail  vessels,  shall  be  granted  except  on 
the  official  certificate  of  a  surgeon  of  the  Public  Health 
and  Marine-Hospital  Service  that  the  applicant  is  free 
from  the  defect  Known  as  color  blindness.  No  renewal 
of  license  shall  be  granted  to  any  ofiicer  of  the  classes 
named  who  has  not  been  previously  examined  and  passed 
for  color  blindness :  Provided,  however,  That  any  person 
that  received  a  license  prior  to  the  adoption  of  the  rule 
demanding  a  visual  examination  may  have  such  license 
renewed  for  daylight  navigation  only,  provided  there  is 
no  other  bar  to  such  renewal:  Provided,  further.  That  any 
person  holding  a  license  as  mate  on  steamers  navigating 
waters  flowing  into  the  Gulf  of  Mexico  and  their  tribu- 

taries issued  prior  to  1905  may  have  such  license  renewed 
without  being  subjected  to  the  examination  for  color 
blindness. 

Any  person  requiring  examination  for  color  blindness 
who  is  living  at  a  distance  of  100  miles  or  more  from 
a  surgeon  of  the  Public  Health  and  Marine-Hospital 
Service  may  be  examined  for  color  blindness  by  any  rep- 

utable physician ;  and  the  physician  shall  furnish  a  dupli- 
cate report  of  the  examination  made  upon  the  regulation 

blanks,  one  copy  of  which  shall  be  furnished  the  applicant 
and  the  other  sent  to  the  local  inspectors  of  steam  vessels 
to  whom  the  applicant  shall  apply  for  such  original  or 
renewal  of  license. 

§  4405,  R.  s.  It  shall  be  the  duty  of  the  officer  in  charge  of  every 
steamer  carrying  passengers  to  cause  to  be  prepared  a 
station  bill  for  his  own  department,  and  one  also  for  the 

engineer's  department,  in  which  shall  be  assigned  a  post 
or  station  of  duty  for  every  person  emi)loyed  on  board 
such  steamer  in  case  of  fire  or  other  disaster;  which  sta- 

tion bills  shall  be  placed  in  the  most  conspicuous  places  on 
board  for  the  observation  of  the  crew.  And  it  shall  be 
the  duty  of  such  master,  or  of  the  mate  or  officer  next  in 
command,  once  at  least  in  each  week,  to  call  all  hands  to 
quarters  and  exercise  them  in  the  discipline,  and  in  the 
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unlashing  and  swinging  out  of  the  lifeboats,  weather  per-  (V,  50) 
mitting,  and  in  the  use  of  the  fire  pumps  and  all  other 
apparatus  for  the  safety  of  life  on  board  of  such  vessel, 
with  especial  regard  for  the  drill  of  the  crew  in  the  method 
of  adjusting  life-preservers  and  educating  passengers  and 
others  in  this  procedure  and  to  see  that  all  the  equipments 
required  by  law  are  in  complete  working  order  for  imme- 

diate use;  and  the  fact  of  the  exercise  of  the  crew,  as 

herein  contemplated,  shall  be  entered  upon  the  steamer's 
log  book,  stating  the  day  of  the  month  and  hour  when  so 
exercised;  and  it  shall  be  the  duty  of  the  inspectors  to 
require  the  officers  and  crew  of  all  such  vessels  to  per- 

form the  aforesaid  drills  and  discipline  in  the  presence  of 
the  said  inspectors  at  intervals  sufficiently  frequent  to 
assure  the  said  inspectors  by  actual  observation  that  the 
foregoing  requirements  of  this  section  are  complied  with; 
the  master  shall  also  report  monthly  to  the  local  inspect- 

ors the  day  and  date  or  such  exercise  and  drill,  the  con- 
dition of  the  vessel  and  her  equipment,  and  also  the 

number  of  passengers  carried,  and  any  neglect  or  omission 
on  the  part  of  the  officer  in  command  of  such  steamer  to 
strictly  enforce  this  rule  shall  be  deemed  cause  for  the 
suspension  or  revocation  of  the  license  of  such  officer. 
The  general  fire-alarm  signal  shall  be  a  continuous 

rapid  ringing  of  the  ship's  bell  for  a  period  of  not  less 
than  20  seconds,  and  this  signal  shall  not  be  used  for  any 
other  purpose  whatsoever. 

Three  copies  of  this  section  shall  be  furnished  every 
steamer  carrying  passengers,  to  be  framed  under  glass 
and  posted  in  conspicuous  places  about  the  vessel. 

51.  It  shall  be  the  duty  of  the  mate  of  every  inland  or  §  4440,  r.  s. 
river  steamer  carrying  passengers  to  assign  to  deck  or 
steerage  passengers  the  space  they  may  occupy  on  board 
during  the  voyage,  and  to  supervise  the  stowage  of  freight 
or  cargo,  and  see  that  the  space  set  apart  for  passengers  is 
not  encroached  upon.  He  shall  also  carefully  examme  all 
packages  of  freight  deHvered  on  board  for  shipment,  with 
a  view  to  detect  and  prevent  any  combustible  or  other 
dangerous  articles  prohibited  by  law  being  delivered  on 
board.  Three  copies  of  this  section  shall  be  furnished 
every  steamer  to  which  this  section  applies,  to  be  framed 
under  glass  and  posted  in  conspicuous  places  about  the 
steamer,  one  of  which  shall  be  on  the  main  deck. 

52.  It  shall  be  the  duty  of  the  master  and  chief  engineer  §  4405, 11.  s. 
of  every  steamer  of  over  50  gross  tons  to  keep  a  log  book 
showing  where  said  steamer  was  navigated  and  dates  of 
arrival  and  departure,  as  well  as  occurrences  of  impor- 

tance, concerning  which  evidence  may  be  required. 
53.  It  shall  be  the  duty  of  the  master  of  all  loaded  §  4405,r.s, 

vessels  to  see  that  all  hatches  are  properly  covered  and 
secured  as  soon  as  practicable  after  leaving  port.  Fail- 

ure by  the  master  of  any  vessel  to  observe  this  regulation 
shall  be  sufficient  cause  for  suspension  of  his  hcense  on 
a  charge  of  inattention  to  his  duty. 
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(VI)  Rule  VI. — Inspection  of  Steamers. Section. 

Annual  inspection  to  be  made  only  on  written  application   1 
Certificates  of  inspection  to  be  issued  for  a  period  of  not  less  than 

one  year   7 
Certificates  of  inspection  and  license,  how  signed   6 
Duty  of  owners  to  notify  inspectors  when  on  dry  dock   5 
Hulls,  inspection  of   4 
Inspection  may  be  made  within  sixty  days  of  expiration  of  current 
certificate   7 

Permit  to  proceed  to  other  ports  for  repairs,  how  issued   7 
Repairs  to  hull  or  machinery,  inspectors  must  be  notified  of   5 
Steamers,  inspectors  may  lawfully  inspect   3 

§44i7,R.s.  I  'pj-^Q  annual  inspection  of  any  vessel  subject  to  the provisions  of  Title  LII,  Revised  Statutes  of  the  United 
States,  must  be  made  only  on  written  application,  pre- 

sented to  the  United  States  local  inspectors  by  the  owner, 
master,  or  authorized  agent  of  the  vessel  to  be  inspected. 
Such  application  -must  state  upon  its  face  that  previous 
application  for  inspection  has  not  been  made  to  any  other 
board  of  local  inspectors  or  supervising  inspector. 

§  4400,  R.  s.  2.  Steam  vessels  employed  by  the  Government,  unless 
the  titles  of  the  same  are  actually  vested  in  the  United 
States,  are  not  exempt  from  inspection. 

§  4417,  R.  s.  3.  Inspectors  may  lawfully  inspect  within  their  respec- 
tive districts,  upon  proper  application,  any  vessel  run- 
ning upon  the  waters  of  their  district  the  certificate  of 

which  is  about  to  expire. 
§4417,  R.s.  ^  jj^  ̂ Yie  inspection  of  the  hulls  of  vessels,  if  the  in- 

spector shall  not  have  satisfactory  evidence  otherwise  of 
the  soundness  of  the  timber,  he  shall  not  give  a  certificate 
until  the  hull  of  the  vessel  shall  be  bored  to  liis  satisfaction. 

§  4417,  R.  s.  5.  Whenever  any  vessel  is  placed  upon  the  dock  for  re- 
pairs it  shall  be  the  duty  of  the  master,  owner,  or  agent 

to  report  the  same  to  the  board  of  local  inspectors  of  that 
district,  so  that  a  thorough  inspection  may  by  them  be 
made  to  determine  what  is  necessary  to  make  such  vessel 
seaworthy  if  the  condition  or  age  of  the  vessel,  in  the 
judgment  of  the  inspectors,  renders  such  examination 
necessary. 

No  repairs  or  alterations  affecting  the  safety  of  the 
vessel,  either  in  regard  to  hull  or  machinery,  shall  be 
made  without  the  knowledge  of  the  local  inspectors. 
Notice  of  such  repairs  and  changes  is  necessary,  even  if 
such  work  does  not  require  the  vessel  to  be  placed  in  a 
dry  dock,  and  even  if  there  are  no  licensed  officers 
attached  to  the  vessel. 

§  4421,  R.  s.  6.  Certificates  of  inspection  signed  by  one  local  in- 

spector only  shall  not  be  vaUd,  nor  shall  the  name  of  a' 
regular  inspector  be  substituted  by  that  of  any  other 
person  upon  any  such  certificate.  This  rule  also  applies 
to  licenses. 

5  4421,  R.  s.  7^  Certificates  of  inspection  for  any  period  less  than  one 
year  shall  not  be  issued,  but  nothing  herein  shall  be  con- 

strued as  preventing  the  revocation  or  suspension  of  cer- 
tificates or  inspection,  in  case  the  same  be  allowed  by  law, 
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or  from  preventing  local  inspectors  from  inspecting  ves-  (VI,  7) 
sels  for  renewal  of  certificate,  upon  due  application  in 

writing,  at  any  time  not  exceeding  sixty  days  of  expira- 
tion of  current  certificate  of  inspection,  providing  the 

same  can  be  done  without  greater  expense  than  would  be 
incurred  if  taking  place  when  inspection  is  regularly  due, 
and  that  such  inspection  shall  not  interfere  with  other  in- 

spections regularly  falhng  due  at  the  same  time.  This 
rule,  however,  is  not  to  be  construed  as  preventing  the 
inspection  of  any  vessel  at  an  earlier  period  than  sixty 

days  anterior  to  the  expiration  of  the  vessel's  certificate, 
when  such  vessel  has  been  practically  rebuilt,  or  when  nec- 

essary ^'for  the  purpose  of  concentrating  the  work  of  the 
inspectors  mthin  certain  given  periods"  (Department 
decision  7703,  Aug.  17, 1886,  p.  216,  Manual,  edition  1890) 
for  the  purpose  of  saving  traveling  expenses. 

Local  inspectors  issuing  a  permit  to  any  vessel  to  pro- 
ceed to  other  ports  for  repairs  must  state  upon  the  race 

of  the  same  the  conditions  upon  which  it  is  granted  and 
whether  the  vessel  is  to  be  allowed  to  carry  freight  or 
passengers,  the  quantity  and  number:  Provided,  however , 
That  no  vessel  whose  certificate  has  expired  will  be  per- 

mitted to  carry  passengers  or  freight  while  en  route  to 
another  port  for  repairs. 
When,  under  section  4456,  Revised  Statutes  of  the 

United  States,  vessels  obtain  a  permit  from  the  local  in- 
spectors of  a  district  to  go  from  their  district  to  another 

to  make  repairs,  said  local  inspectors  shall  notify  the 
supervising  inspector  of  their  district,  stating  the  repairs 
to  be  made  on  said  vessels.  The  supervising  inspector 
shall  notify  the  supervising  inspector  of  the  district  where 
such  repairs  are  to  be  made,  furnishing  him  a  copy  of  the 
report  of  the  inspectors  indicating  the  repairs  ordered  on 
said  vessels. 

Rule  VIL — Ferryboats. 
Section. 

Barges  in  tow,  life-saving  equipments  required  when  carrying  pas- 
sengers  5 

Bulkheads  required  on  ferryboats   2 
Cars  on  barges,  doors  and  vestibules  required  to  be  open  when 

transferring  railroad  passengers   5 
Ferry  steamers  transferring  cars  with  passengers,  how  equipped ...  5 
Ferryboats,  what  constitute   1 
Ferryboats  to  be  confined  to  routes  specified  in  certificate   1 
Ferryboats  may  go  beyond  specified  route,  how   1 
Ferryboats,  bulkheads  required  on   2 
Lifeboats  required  on  ferryboats   3 
Life-preservers  or  floats  required  on  ferryboats   4 

1 .  Steam  vessels  employed  as  a  means  of  crossing  any  §  4426,  r.  s. 
river,  or  other  similar  water,  in  continuation  of  any  estab- 

lished highway,  shall  be  considered  ferryboats  under  the 
law,  and  the  navigation  of  such  vessels  must  be  confined 
to  the  ferry  routes  specified  in  the  inspection  certificate 
issued;  but  such  vessels  may  be  permitted,  under  excur- 

sion permits,  to  go  beyond  their  authorized  routes  with 
passengers  only,  or  without  such  permit,  to  lighten  or 
relieve  vessels  in  distress. 



106 

(VII)         2.  All  ferryboats  of  more  than  75  gross  tons  carrying 
§  4426,  R.  s.    passengers  for  hire,  whose  construction  is  commenced 

after  December  31,  1908,  shall  be  supplied  with  a  suffi- 
cient number  of  water-tight  bulkheads  to  float  the  vessel 

if  the  largest  compartment  is  filled  with  water. 
3.  All  ferryboats  of  50  gross  tons  or  over  shall  be 

equipped  with  such  lifeboats,  life  rafts,  outside  ladders, 
and  other  means  of  escape,  in  case  of  disaster,  as,  in  the 
opinion  of  the  inspectors,  shall  meet  the  requirements  of 
each  particular  case.  But  in  no  case  shall  the  cubic  feet 
of  boat  capacity  be  less  than  that  provided  in  the  follow- 

ing table : Cubic  feet. 
Ferryboats  of  50  and  not  over  300  gross  tons   120 
Ferryboats  over  300  and  not  over  600  gross  tons   240 
Ferryboats  over  600  gross  tons   360 

Provided,  That  on  ferryboats  of  more  than  300  gross 
tons,  one-half  the  boat  capacity  required  may  be  substi- 

tuted by  its  equivalent  in  approved  life  rafts. 
Ferryboats  of  less  than  50  gross  tons  shall  be  equipped 

with  boats  or  rafts  as  in  the  opinion  of  the  inspectors  may 
be  necessary  in  case  of  disaster  to  secure  the  safety  of  all 
persons  on  board. 

§  4426,  R.  s.  4  ̂ \  ferryboats  shall  be  equipped  with  a  life-preserver 
(or  float  where  the  same  is  allowed  by  law)  for  every  7 
square  feet  of  passenger  deck  surface  on  single-deck 
ferryboats  and  for  every  12  square  feet  of  such  deck  sur- 

face on  ferryboats  having  more  than  one  passenger  deck, 
and  such  life-preservers  or  floats  shall  be  distributed  in 
the  most  accessible  places,  where  they  can  be  reached  at 
all  times,  and  it  shall  be  the  duty  of  the  local  inspectors 
to  see  that  all  the  life-preservers  or  floats  are  marked  with 
the  name  of  the  vessel  having  the  same  on  board. 

All  ferryboats  shall  be  provided  with  the  same  fire  ap- 
paratus required  on  passenger  steamers  of  equal  tonnage. 

§  4492,  R.s.  5  barges  in  tow  of  steamers  used  for  transferring 
persons  on  any  lake,  bay,  sound,  or  river  shall  be  provided 
with  the  same  life-saving  appliances  as  required  for  pas- 

senger steamers. 
All  towed  barges  used  for  transferring  railroad  passen- 

ger cars  on  any  lake,  bay,  sound,  or  river,  with  passengers 
in  cars,  shall  be  required  to  have  the  same  life  -savmg 
appHances  as  required  by  section  17  of  Rule  III. 

AH  car  ferry  steamers  engaged  in  transferring  passenger 

cars,  with  passengers  in  cars,  shall  be  equipped  as  ferry- 
boats, excepting  that  the  number  of  life-preservers  re- 
quired shall  equal  the  number  of  persons  carried:  Pro- 

vided, That  where  wooden  life  floats  are  allowed  by  law 

they  may  be  used  instead  of  life-preservers. 
It  shall  be  the  duty  of  the  master  of  any  such  barge  or 

steamer  to  see  that  all  of  the  doors  of  the  cars  are  unlocked 
and  vestibules  of  the  cars  are  open  while  the  same  are  on 
the  barge  or  steamer  to  allow  the  persons  so  carried  free 
egress  at  all  times. 
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Rule  VIII. — Excursion  Steamers  and  Barges.  (VIII) 
Section. 

Barges,  excursion,  life-saving  equipments  required  on   4 
Certificates  of  inspection  must  be  exposed  on  certain  sail  vessels 

and  barges   4 
Lifeboats,  when  required   3 
Officers  required   5 
Passenger  steamers  making  excursions,  additional  equipments  re- 
quired on   2 

Permits,  excursion,  how  issued   1 

1.  If  the  master,  agent,  or  owner  of  any  passenger  or  §  4466,r.s. 
ferry  steamer  desires  a  permit  to  engage  in  excursions,  the 
inspectors,  upon  the  written  appHcation  of  such  master, 
agent,  or  owner,  which  apphcation  must  be  accompanied 
by  an  affidavit  that  the  proper  equipment  is  on  board, 
may  issue  the  same,  stating  the  number  of  extra  passen- 

gers the  boat  may  carry  with  safety,  the  route  she  may 
run,  and  the  kind  and  extra  number  of  hfe-saving  apph- 
ances  with  which  she  is  provided.  The  permit,  when  used, 
must  be  framed  under  glass  and  exposed  to  the  view  of  the 
passengers,  in  connection  with  the  certificate  of  inspection. 

2.  Passenger  steamers  making  excursions  on  the  North-  §  4466,  r.  s. 
em  and  Northwestern  lakes,  bays,  or  rivers,  or  on  w^aters 
of  the  Atlantic  and  Pacific  coasts  and  rivers  flowing  into 
the  same,  and  rivers  whose  waters  flow  into  the  Gulf  of 

Mexico,  shall  have,  in  addition  to  their  regular  life-saving 
equipments,  a  life-preserver  (or  float  where  the  same  is 
allowed  by  law),  made  in  accordance  with  the  rules  of  the 
Board,  or  their  equivalent  in  other  approved  life-saving 
appliances,  for  each  additional  passenger  allowed. 

3.  Steamers  making  excursions  under  a  permit  must  §4466,  r.s. 
have  at  least  one  lifeboat  or  life  raft,  in  addition  to  the 
equipment  required  by  the  tables,  so  carried  as  to  best 
secure  the  safety  of  those  on  board  in  case  of  disaster. 

All  barges  carrying  excursions  under  permit  and  in  tow 
shall  be  required  to  carry  a  master,  and  shall  also  carry 
not  less  than  two  competent  men  in  deck  crew  for  each  500 
persons  or  fraction  thereof  carried  on  the  barge. 

4.  Every  barge  carrying  passengers  in  tow  and  engaged  §  ̂ -  ̂' 
in  excursions  shall  be  supplied  with  one  life-preserver  or 
one  float  for  each  passenger  carried,  and  must  have  ten 
buckets,  three  axes,  and  two  yawl  boats  of  not  less  than 
100  cubic  feet  capacity  each,  one  of  which  boats  must  be 
manned  and  towed  in  such  manner  as  to  best  afford 
prompt  rehef  and  assistance  in  case  of  accident  or  disaster. 

Steamers  or  barges  carrying  passengers  on  excursions 
must  have  their  extra  life-saving  appliances  and  equip- 

ments plainly  marked  with  the  vessel's  name,  and  must 
have  the  life-preservers  and  floats  so  distributed  before 
leaving  the  wharf  or  dock  as  to  be  at  all  times  within  easy 
reach  of  the  persons  carried. 

5.  When  any  ferryboat  leaves  her  ferry  route  to  engage  §  4426,  r.  s. 
in  excursions  she  shall  be  required  to  carry  the  same  offi- 

cers, crew,  and  equipment  as  required  by  other  excursion 
steamers. 
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(IX)  Rule  IX. — Duties  of  Inspectors. 
Section. 

Boilers  inspected,  number  of,  to  be  reported  annually  to  supervis- 
ing inspectors   4 

Boiler  coverings,  removal  of,  at  annual  inspections   6 
Boilers,  shells  of,  to  be  examined  by  local  inspectors   6 
Boilers,  interior  of,  to  be  examined  by  boiler  inspector   7 
Casualties,  local  board  to  report,  to  supervising  inspectors   11 
Excess  of  steam,  inspectors  to  prosecute  for  carrying   14 
Fire  apparatus  to  be  tested  by  hull  and  boiler  inspectors  jointly. .  10 
Hydrostatic  pressure  to  be  taken  by  hull  and  boiler  inspectors   10 
Local  inspectors  to  examine  the  shells  of  boilers   6 
Local  inspectors  of  hulls  and  boilers  to  take  indication  of  hydro- 

static pressure   10 
Lock-up  safety  valves,  when  to  be  placed  on  boilers   14 
Notifications,  how  sent  to  local  inspectors  of  adjoining  districts  . .  3 
Official  records,  when  they  may  be  examined   15 
Reports,  annual,  of  the  supervising  inspectors,  how  and  to  whom 
made   1 

Reports  of  supervising  and  local  inspectors,  how  and  when  made 
public  '.   2 

Reports,  quarterly,  of  local  inspectors,  when,  how,  and  to  whom 
made   12 

Reports,  alphabetical  list  of  steamers  inspected,  officers  licensed, 
and  when  made   13 

Sounding  apparatus  and  hand  line,  deep  sea,  required  on  certain 
ocean  steamers    10 

Testimony,  when  it  may  be  obtained  through  the  supetvising  in- 
spectors  5 

Whistles,  steam,  location  of   9 

§4410,  U.S.  1.  Each  supervising  inspector,  in  his  annual  report  to 
the  Board  of  Supervising  Inspectors,  is  required  to  report 
the  number  of  steamers  inspected  in  his  district,  classified 
and  alphabetically  arranged,  stating  when  built,  where 
built,  amount  of  tonnage,  the  number  of  masters,  mates, 
pilots,  and  engineers  licensed,  with  their  grade,  number  of 
issue,  number  of  licenses ;  these  lists  to  be  made  on  blanks 
to  be  furnished  by  the  Department.  He  is  also  required 
to  report  all  casualties,  such  report  to  be  made  so  as  to 
accord  in  form  with  the  tabular  statement  published  in 
the  nineteenth  annual  report;  also  any  occurrence  and 
matters  which,  in  his  opinion,  will  add  value  to  the  service 
and  interest  to  the  report. 

Each  supervising  inspector  shall  report  to  the  Super- 
vising Inspector-General,  as  soon  as  practicable  after  the 

end  of  each  fiscal  year,  the  number  of  passengers  carried 
on  passenger  and  ferry  steamers  during  the  fiscal  year. 

§4410,  R.s.  2.  No  supervising  inspector  shall  make  his  annual  re- 
port public  until  after  the  same  has  been  presented  to  the 

Board  of  Supervising  Inspectors,  as  required  by  section 
4410,  Revised  Statutes;  and,  further,  no  local  board,  or 
the  clerk  thereof,  shall  make  public  any  report  without 
the  consent  of  their  supervising  inspector  or  that  of  the 
Supervising  Inspector-General. 

§4411, R.s.  3.  It  sliall  be  the  duty  of  the  supervising  inspectors  to 
inform  their  respective  local  boards,  in  writing,  of  their 
decisions  in  cases  of  appeal.  Supervising  inspectors 
granting  license  to  a  vessel  engaged  in  towing  to  carry 
persons  in  addition  to  its  crew,  under  the  act  approved 
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Jul;y"  9,  1886,  shall  notify  the  local  inspectors  in  whose     (IX,  3) 
jurisdiction  the  steamer  receiving  the  permit  is  engaged, 
and  the  local  inspectors  shall  keep  a  record  of  the  same. 

It  shall  be  the  duty  of  local  inspectors  to  notify  the 
local  inspectors  of  adjoining  districts,  through  the  super- 

vising inspector,  of  all  revocations  or  suspensions  of 
licenses,  and  also  of  the  names  of  all  persons  from  whom 
licenses  have  been  withheld,  the  names  of  all  steam  vessels 
neglecting  or  refusing  to  make  repairs  when  ordered,  and 
the  names  of  all  that  have  been  refused  certificates,  with 
the  reasons  therefor;  and  once  in  each  year  local  inspect- 

ors shall  be  suppHed  with  a  Hst  of  all  licensed  officers, 
which  shall  be  printed  in  the  annual  report  of  the  super- 

vising inspectors. 
4.  It  shall  be  the  duty  of  local  inspectors  to  report  cor-  §  4410,  e.  s. 

rectly  at  the  end  of  the  year,  to  the  supervising  inspectors, 
the  number  of  boilers  inspected  in  each  of  their  local 
districts. 

5.  Whenever  any  inspector  shall  find  it  necessary,  in  §4405,  r.s. 
conducting  his  investigations  or  in  the  performance  of  any 
of  his  duties,  to  obtain  testimony  from  the  inspectors  of 
other  districts,  he  shall  request  the  same  through  the 
supervising  inspector. 

6.  Local  inspectors,  at  their  annual  inspections  of  steam  §  4405,  r.  s. 
boilers,  shall  remove  from  the  surface  of  such  boilers 
as  are  covered  so  much  of  said  covering  as  may  be  neces- 

sary to  enable  them  to  examine  parts  of  the  boilers  which 
can  not  be  properly  examined  from  the  inside,  and  shall 
examine  in  a  thorough  and  careful  manner,  when  practica- 

ble, either  externally  or  internally,  all  parts  of  the  shell 
of  every  boiler;  and  the  masters,  engineers,  and  owners 
of  every  steam  vessel  shall  afford  every  f acihty  necessary 
to  carry  out  in  the  most  effective  and  efficient  manner  the 
provisions  of  this  section,  and  in  no  case  shall  an  interme- 

diate inspection  be  deemed  any  part  of  the  regular  annual 
inspection. 

7.  It  shall  be  the  duty  of  local  inspectors  of  boilers  to^J|  ̂ 417, 
thoroughly  examine  the  interior  of  all  boilers  when  it  is 
practicable  to  do  so,  to  see  that  the  braces  are  in  place  and 
of  proper  size,  and  to  determine  whether  the  boilers  are 
in  good  condition,  before  granting  a  certificate  of  inspec- 

tion, such  examinations  to  be  made  after  the  hydrostatic 
pressure  has  been  apphed. 

8.  It  shall  also  be  the  duty  of  the  inspectors  to  compel  §4405,  r.s. 
all  floating  structures,  such  as  steam  elevators  (propelled 
by  their  own  motive  power),  to  have  their  whistles  located 
on  the  front  side  of  such  superstructures  having  an  eleva- 

tion higher  than  the  pilot  house  of  the  vessels. 
9.  All  steam  whistles  shall  be  placed  not  less  than  6 

feet  above  the  top  of  the  pilot  house  of  steam  vessels 
where  the  height  of  the  smokestack  will  admit  the  attach- 

ment of  same  below  its  top,  when  not  hinged  for  passing 
under  bridges,  except  upon  steamers  navigating  the  Red 
River  of  the  North,  and  rivers  whose  waters  flow  into  the 
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(IX,  9)  Gulf  of  Mexico,  and  steamers  of  less  than  100  gross  tons, 
whose  steam  whistles  shall  be  placed  not  less  tnan  2  feet 
above  the  tops  of  their  pilot  houses,  and  all  double-end 
ferry  steamers,  and  steamers  similarly  constructed,  shall 
have  a  steam  wliistle  both  fore  and  aft  of  the  smoke  pipe, 
so  that  the  steam,  when  whistle  is  blown,  can  be  seen  from 
either  end  of  steamer;  and  it  shall  be  the  duty  of  inspectors 
to  enforce  this  rule  at  the  annual  inspection. 

Ill  R^s^'  ^^^^1  ̂ ®        ̂ ^^y      ̂ ^^^        ̂ ^1^  boiler 
'  '  '  inspectors  to  be  present  when  the  boiler  is  being  tested  by hydrostatic  pressure,  and  the  hull  inspector,  as  well  as  the 

boiler  inspector,  shall  observe  and  note  the  indication 
upon  the  gauge. 

It  shall  also  be  the  duty  of  both  the  hull  and  boiler  in- 
spectors to  examine  all  pumps,  hose,  and  other  fire  appa- 

ratus and  to  see  the  hose  is  subjected  to  a  pressure  of 
100  pounds  to  the,square  inch  and  that  the  hose  couphngs 
are  securely  fastened  in  accordance  with  these  rules. 

It  shall  be  the  duty  of  all  local  inspectors  to  require  all 
ocean  steamers  of  500  gross  tons  and  upward  to  be 
equipped  with  an  efficient  deep-sea  sounding  apparatus, 
in  addition  to  the  ordinary  deep-sea  hand  lead. 

§  4405,  R.s.  11.  Local  boards  shall  report  forthwith  to  their  super- 
vising inspectors  in  detail  all  accidents  of  a  serious  charac- 

ter— such  as  collisions,  founderings,  sinkings,  fires — and 
all  other  casualties  of  interest  to  or  affecting  the  steam- 

boat service  in  their  respective  districts. 
§4411, R.s.  12.  Local  boards  shall  report  quarterly  to  their  super- 

vising inspectors  all  cases  of  revocation,  suspension,  and 
refusal  of  licenses  to  masters,  mates,  pilots,  and  engineers, 
with  the  reasons  therefor;  all  examinations  into  alleged 
violations  of  the  steamboat  law,  with  their  decisions  there- 

on; steamers  inspected,  with  their  class  and  tonnage; 
steamers  refused  inspection,  their  class  and  tonnage,  and 
the  reasons  for  such  refusal;  steamers  gone  out  of  service, 
with  their  class  and  tonnage;  the  number  of  masters, 
mates,  pilots,  and  engineers  licensed;  grade  of  ficenses 
issued  during  the  quarters  ending  March  81,  June  30, 
September  30,  and  December  31  of  each  year. 

The  quarterly  reports  shall  be  made  on  or  immediately 
after  the  5th  day  of  January,  April,  July,  and  October  in 
each  year. 

§4411, R.s.  13.  Inspectors  shall,  on  or  before  the  5th  day  of  Janu- 
ary in  each  year,  make  alphabetical  list,  arranged  accord- 
ing to  class  and  grade,  of  names  of  vessels  inspected  dur- 
ing the  year  previous,  with  tlieir  tonnage,  when  and 

where  built,  the  name  and  grade  of  masters,  mates,  pilots, 
and  engineers  licensed,  together  with  all  the  events  affect- 

ing the  Steamboat-Inspection  Service  and  occuring  in 
their  districts,  and  said  racts  shall  be  reported  in  a  tabular 
form  and  according  to  blanks  to  be  furnished  by  the 
Department  of  Commerce  and  Labor. 

M  4418,  4437,  H.  Whcu  it  is  kiiowu  or  comcs  to  thc  knowledge  of  the 

^'  '  local  inspectors  that  any  steam  vessel  is  or  has  been  carry- 



Ill 

ing  an  excess  of  steam  beyond  that  which  is  allowed  by  (IX,  14) 
her  certificate  of  inspection,  the  local  inspectors  in  whose 
district  said  steamer  is  being  navigated,  in  addition  to  re- 

porting the  fact  to  the  United  States  district  attorney  for 
prosecution  under  section  4437,  Revised  Statutes  of  the 
United  States,  shall  require  the  owner  or  owners  of  said 
steamer  to  place  on  the  boiler  of  said  steamer  a  lockup 
safety  valve  that  will  prevent  the  carrying  of  an  excess 
of  steam  and  shall  be  under  the  control  of  said  local  in- 
spectors. 

On  the  placing  of  a  lockup  safety  valve  upon  any  boiler, 
it  shall  be  the  duty  of  the  engineer  in  charge  of  same  to 
blow  or  cause  the  said  valve  to  blow  off  steam  at  least 
once  in  each  watch  of  six  hours  or  less,  to  determine 
whether  the  valve  is  in  working  order,  and  it  shall  be  the 
duty  of  the  master  of  such  vessel  to  see  that  this  rule  is 
observed,  and  it  shall  be  the  duty  of  the  master  and  engi- 

neer to  report  to  the  local  inspectors  any  failure  of  such 
valve  to  operate. 

In  case  no  such  report  is  made,  and  a  safety  valve  is 
found  that  has  been  tampered  with  or  out  of  order,  the 
license  of  the  engineer  having  such  boiler  in  charge  and 
the  license  of  the  master  of  such  vessel  shall  be  suspended 
or  revoked. 

It  shall  be  the  duty  of  the  local  inspectors  to  send  a  copy 
of  this  rule  to  every  steamer  in  their  district  when  said 
copies  are  furnished  by  the  Department. 

15.  All  official  records  and  official  documents  on  file  S^^^^'^-S- 
in  the  office  of  any  supervising  inspector  or  board  of 
local  inspectors,  after  official  action  thereon  has  been 
concluded,  may  be  open  to  public  inspection  and  exami- 

nation: Provided,  That  such  inspection  or  examination 
be  made  in  the  office  to  which  such  official  records  and 
documents  belong. 

Rule  X. — Miscellaneous. 
Section. 

Bell,  alarm,  required  on  certain  steamers   3 
Code  of  signals  between  pilot  and  engineer  on  certain  waters   10 
Cable  for  communication  required  on  certain  steamers   1 
Draft  of  seagoing  vessels  to  be  recorded  in  log  book   4 
Fog  bell  required   12 
Inflammable  articles,  certain,  prohibited  as  stores  on  passenger 

and  pleasure  steamers   4 
Motor  vessels  to  be  provided  with  whistle  blown  by  compressed 

air  or  other  power   2 
Oil  below  a  certain  fire  test  not  allowed  as  stores  on  passenger 
vessels   5 

Refined  petroleum  may  be  carried  under  certain  restrictions   6 
Refined  petroleum,  how  to  put  up  for  shipment   7 
Speaking  tube,  when  required   1 
Signals  between  pilot  and  engineer  on  certain  waters   10 
Searchlight,  flashing  of,  into  pilot  house  of  passing  vessels  for- bidden  11 
Telegraph,  so-called,  may  be  used  between  pilot  house  and  engine room   1 
Telephone  required  between  pilot  house  and  engine  room  on  cer- 
tain steamers   1 
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(X)  Section. 
Whistles  blown  by  compressed  air  or  other  power  to  be  used  by 

motor  vessels   2 
Whistles,  steam,  unnecessary  sounding  of,  prohibited   13 
Watchmen  and  lookout  for  ocean  steamers   8 
Watchmen  for  passenger  steamers   9 

§4405,  R.s.  I  Steamers  using  the  gong  signals  between  the  pilot 
house  and  engine  room  shall  have  a  tube,  of  proper  size, 
so  arranged  as  to  return  the  sound  of  the  gong  to  the  pilot 
house,  and  must  also  be  provided  with  a  speaking  tube  or 
other  device  for  the  purpose  of  conversation  between  pilot 
house  and  engine  room. 

Nothing  in  the  above  shall  be  construced  to  prevent  the 
use  of  the  so-called  telegraph  now  in  use  for  conveying 
signals  from  the  pilot  house  to  the  engine  room,  but  in 
all  cases  where  the  telegraph  is  used  the  signal  shall  be 
repeated  back. 

On  steamers  where  the  distance  is  more  than  150  feet 
between  deck  houses,  a  wire  cable  shall  be  stretched 
between  the  deck  houses  at  all  times  when  the  vessel  is 
loaded  and  being  navigated,  this  cable  to  be  not  less  than 
5  feet  from  the  deck;  and  there  shall  be  attached  at  all 
times  to  the  cable  a  traveler  with  a  line  of  sufficient  con- 

tinuous length  to  insure  its  operation,  in  order  that  com- 
munication between  both  ends  of  the  vessel  may  be  facili- 

tated at  all  times.  Failure  to  have  such  cable  stretched 
and  traveler  attached  at  all  times  when  the  vessel  is 

loaded  and  being  navigated  shall  be  sufficient  cause  for  the 
suspension  of  the  license  of  the  master  or  officer  in  charge. 

On  all  steamers  where  the  distance  is  more  than  150  feet 
between  perpendiculars  of  pilot  house  and  forward  part  of 
the  engine  room,  there  shall  be  communication  by  means 
of  a  telephone  between  the  pilot  house  and  encrine  room, 
such  telephone  to  be  installed  in  lieu  of  a  speaking  tube. 

§  4405,  R.  s.  2.  Motor  vessels  of  any  tonnage  other  than  steam  ves- 
sels shall  be  provided  with  a  whistle  to  be  blown  by  com- 

pressed air  or  other  power,  to  give  the  necessary  whistle 
signals  to  passing  vessels. 

§  4405, R.s.  3  j^w  steam  vessels  of  over  100  gross  tons  having 
sleeping  accommodations  below  the  main  deck  for  pas- 

sengers or  crew  shall  have  such  quarters  equipped  with 
a  bell  (electric  or  otherwise)  to  be  operated  from  the 
bridge  or  pilot  house  of  such  steamers  in  case  of  disaster 
such  as  fire,  collision,  or  foundering. 

§  4405,  R.  s.  4  'pj^g  master  of  every  seagoing  vessel  shall,'  whenever 
leaving  port,  enter  the  maximum  draft  of  his  vessel  in  the 
log  book. 

§  4472,  R.  s.  5  None  of  the  inflammable  articles  specified  in  section 
4472,  Revised  Statutes,  or  oil  that  will  not  stand  a  fire 
test  of  300°  Fahrenheit  shall  be  used  as  stores  on  any 
pleasure  steamer  or  steamer  carrying  passengers,  except 
that  vessels  not  carrying  passengers  for  hire  may  trans- 

port gasoline  or  any  of  the  products  of  })etroleum  for  use 
as  a  source  of  motive  power  for  the  niotor  boats  or  launches 
of  such  vcss(ils. 
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6.  Refined  petroleum  which  will  not  ignite  at  a  tern-  (X) 

perature  of  less  than  110°  Fahrenheit  may,  upon  routes  §4472,  r.s. 
where  there  is  no  other  practicable  mode  of  transporting 
it,  be  carried  on  passenger  steamers;  but  it  shall  not  be 
lawful  to  receive  on  board  or  transport  any  petroleum 
unless  the  owner  or  master  of  the  steamer  shall  have  first 
received  from  the  mspectors  a  permit  designating  the 
place  or  places  on  such  steamer  in  which  the  same  may  be 
carried  or  stowed,  with  the  further  condition  that  the 
permit  shall  be  conspicuously  posted  on  the  steamer. 

7.  Refined  petroleum  must  not  in  any  case  be  received  §4472,  r.s. 
on  board  or  carried  unless  it  is  put  up  in  good  iron-bound 
casks  or  barrels  or  in  good  metallic  cans  or  vessels,  care- 

fully packed  in  boxes,  and  the  casks,  barrels,  or  boxes 

plainly  marked  on  the  heads  thereof  with,  the  shipper's 
name,  the  name  of  the  article,  and  the  degree  of  tempera- 

ture (Fahrenheit)  at  which  the  petroleum  will  ignite. 
8.  All  steamers  navigating  the  ocean  during  the  night-  §4477, r.s. 

time  shall  have  a  lookout  at  or  near  the  bov/  and  one 

w^atchman  in  each  cabin  and  steerage. 
9.  All  passenger  steamers  navigating  rivers,  lakes,  bays,  §  4477,  r.  s. 

and  sounds  in  the  nighttime  shall  have  a  watchman  on 
each  deck  below  the  hurricane  deck,  including  the  cabins, 
such  as  are  accessible  to  the  passengers  and  crew  when 
under  way;  and  a  lookout  at  the  bow,  excepting  on 
steamboats  navigating  the  waters  emptying  into  the  Gulf 
of  Mexico  having  hurricane  decks  that  terminate  abaft 
the  stem.  Then  the  lookout  shall  be  stationed  on  the 
forward  part  of  such  hurricane  deck,  who  shall  perform  no 
other  duty  between  sunset  and  sunrise. 

10.  Starting,  stopping,  and  hacking  signals  for  steam  §4405, r.s. 
vessels  navigating  the  waters  of  the  eighth  and  ninth  super- 

vising inspection  districts,  and  so  much  of  Lake  Superior 
as  is  included  in  the  fifth  district. 

The  eighth  district  embraces  all  the  waters  of  the  lakes 
north  and  west  of  Lake  Erie,  with  their  tributaries,  except 
the  portion  of  Lake  Superior  which  is  bounded  by  the 
States  of  Minnesota  and  Wisconsin,  and  also  includes  the 
upper  portion  of  the  Illinois  River  down  to  and  including 
Peoria,  111. 

The  ninth  district  embraces  all  the  waters  of  Lakes 

Erie,  Ontario,  Champlain,  Memphremagog,  and  the  river 
St.  Lawrence,  and  their  tributaries. 

There  shall  be  used  between  the  master  or  pilot  and 
engineer  the  following  code  of  signals,  to  be  made  by  bell 
or  whistle,  namely: 

1  whistle  or  1  bell  Go  ahead. 
1  whistle  or  1  bell  Stop. 
2  whistles  or  2  bells  Back. 
3  whistles  or  3  bells  Check. 
4  whistles  or  4  bells  Strong. 
4  whistles  or  4  bells  All  right. 

79591—09  8 
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(X,  10)        Tv70  whistles  or  two  bells  shall  always  mean  back,  irre- 
spective of  other  signals  previously  given. 

The  signals  between  the  pilot  house  and  engine  room  on 
Alaskan  rivers  shall  be  as  follows : 

When  at  rest,  1  jingle  Stand  by. 
1  stroke  of  gong  Ahead  full  speed. 
2  strokes  of  gong  Astern  full  speed. 
1  stroke  of  gong. . .   Stop  when  going ahead  or  astern. 
1  stroke  of  gong  and  1  jingle  Ahead  half  speed. 
2  strokes  of  gong  and  1  jingle  Astern  half  speed. 
When  going  astern  or  ahead  half  speed,  1  jingle  Full  speed. 
Wlien  going  astern  or  ahead  full  speed,  1  jingle  Half  speed. 

"VvTien  going  ahead  or  astern,  any  speed,  2  jingles. .  .Very  slow. 
§  4405, U.S.  11.  Any  master  or  pilot  of  any  steam  vessel  who  sliall 

flash  or  caused  to  be  flashed  the  rays  of  the  searchlight  into 
the  i)ilot  house  of  a  passing  vessel  shall  be  deemed  guilty 
of  misconduct  and  shall  be  liable  to  have  his  license  sus- 

pended or  revoked. 
12.  The  efiicient  fog  bell  required  upon  vessels  by  law 

shall  be  held  to  mean  a  bell  not  less  than  8  mches  in  diam- 
eter from  outside  to  outside,  and  constructed  of  bronze  or 

brass  or  other  material  equal  thereto  in  tone  and  volume 
of  sound. 

§  4405, U.S.  13.  Unnecessary  soundmg  of  the  steam  whistle  is  pro- 
hibited within  any  harbor  limits  of  the  United  States. 

Wlienever  any  licensed  officer  in  charge  of  any  steamer 
authorizes  or  permits  such  unnecessary  whistling,  upon 
conviction  thereof  before  any  board  of  inspectors  having 
jurisdiction  such  officer  shall  be  suspended  from  acting 
under  his  license  as  the  inspectors  trying  the  case  may 
deem  proper. 

RIFLES  of'  practice  FOR  THE  GOVERNMENT  OF  SUPER- VISING AND  LOCAL  INSPECTORS  OF  STEAM  VESSELS  IN 
TBLA.LS  OF  LICENSED  OFFICERS  OF  VESSELS. 

I.  Application  and  Issue  of  Licenses. 

4441, 4442,^R.  s^.^°  ̂ '  ̂ Pplication  for  original  license  shall  be  made  on  the prescribed  forms,  and  comply  with  the  requirements  of 
law. 

2.  Inspectors  will  furnish  applicants  with  a  written  or 
printed  notice  of  the  time  and  place  or  examination. 

3.  If  the  inspectors  shall  decHne  to  grant  the  applicant 
the  license  asked  for  they  shall  furnish  him  a  statement,  in 
writing,  setting  forth  tlie  cause  of  their  refusal  to  grant 
the  same. 

II.  Suspension  and  Revocation  of  Licenses. 

4450,1^.1?:  L  The  inspectors  shall,  when  charges  have  l>een  duly 
flled  against  a  licensed  ofHcer  of  vessel,  furnish  the  accused 

with  a  copy  thereof,  setting  forth  specifically  their  char- 
acter and  ilie  section  of  iho,  statutes  or  the  rules  of  the 

board  that  have  been  violated. 
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2.  Subpoenas  shall  be  in  the  prescribed  form,  one  copy  (II) 
of  which  shall  be  furnished  each  witness. 

3.  All  testimony  shall  be  reduced  to  writing.  The  ac- 
cused shall  be  permitted  to  cross-examme  witnesses,  and 

in  case  of  exceptions  to  questions  for  any  cause  the  in- 
spectors shall  note  the  exceptions  in  the  margin  of  the 

deposition.  The  deposition  shall  be  signed  by  the  wit- 
ness and  sworn  to  before  an  officer  authorized  to  admin- 
ister oaths. 

4.  The  accused  may  have  the  hearing  of  the  case  con- 
tinued upon  the  presentation  of  reasons  satisfactory  to 

the  board,  and  the  board  may,  in  like  manner,  continue 
the  hearing  from  day  to  day. 

5.  During  the  trial  the  witnesses  shall  be  examined 
separately,  but  if  the  accused  is  also  a  witness  he  shall  not 
be  subject  to  this  rule. 

6.  At  any  time  before  the  conclusion  of  the  evidence 
the  charge  or  charges,  if  being  tried  on  charges,  may  be 
amended,  notice  of  said  amendment  being  furnished  to  the 
accused  of  the  nature  of  such  amendment,  but  no  amend- 

ment shall  be  permitted  after  the  conclusion  of  the  evidence. 
7.  Where  the  witnesses  reside  in  a  district  other  than 

that  in  which  the  accused  is  being  tried,  a  certified  copy 
of  the  charges,  together  with  such  interrogatories  as  the 
inspectors  desire  to  propound,  may  be  forwarded  to  the 
inspectors  of  the  district  where  the  witnesses  reside,  and 
said  inspectors  shall  examine  the  witnesses  in  the  same 
manner  as  prescribed  in  section  3  of  this  rule. 

8.  The  testimony  thus  taken  shall  be  forwarded  to  the 
inspectors  investigating  the  case  and  read  as  evidence  in 
the  cause,  the  same  as  though  such  testimony  had  been 
taken  by  the  inspectors  trying  the  same. 

9.  The  inspectors  will  furnish  the  accused  with  a  state- 
ment in  writmg  of  their  finding  in  the  premises. 

III.  Appeal  to  Supervising  Inspectors. 

1.  The  supervising  inspector,  upon  notice  of  an  appeal  §4452,  r.s. 
from  the  decision  of  the  local  board,  provided  said  notice 
of  appeal  shall  be  made  within  thirty  days  from  the  date 
of  the  decision  of  the  local  board,  shall  give  notice  in  writ- 

ing to  said  local  board  to  forward  a  certified  copy  of  their 
decision,  together  with  the  charges  and  all  evidence  in 
writing  on  file  in  their  office. 

2.  The  supervising  inspector  shall  then  proceed  to  in- 
vestigate the  case  under  the  same  rules  prescribed  for  the 

trial  of  the  accused  by  the  local  board. 
3.  The  testimony  taken  before  the  local  board  may  be 

considered  by  the  supervising  inspector  for  the  purpose 
of  determining  whether  the  finding  of  the  local  board  is 
justified  by  the  evidence,  and  he  shall  have  power  to  re- 

mand the  same  for  explanation  or  correction. 
4.  Upon  the  conclusion  of  the  case  the  supervising  in- 

spector shall  furnish  the  appellant  with  a  notice  of  his 
fmding  in  like  manner  as  prescribed  for  local  inspectors. 





APPENDIX. 

The  following  formulas,  equivalent  to  those  of  the  British  Board  of 
Trade,  are  given  for  the  determination  of  the  pitch,  distance  between 
rows  of  rivets,  diagonal  pitch,  maximum  pitch,  and  distance  from  cen- 

ters of  rivets  to  edge  of  lap  of  single  and  double  riveted  lap  joints,  for 
both  iron  and  steel  boilers : 

Let  p=  greatest  pitch  of  rivets  in  inches. 
n=  number  of  rivets  in  one  pitch. 

Pd  =  diagonal  pitch  in  inches. 
d=  diameter  of  rivets  in  inches. 
T  =  thickness  of  plate  in  inches. 
V  =  distance  between  rovrs  of  rivets  in  inches. 
JE  =  distance  from  edge  of  plate  to  center  of  rivet  in  inches. 

TO  DETERMINE  THE  PITCH. 

Iron  plates  and  iron  rivets: 

d2X.7854Xn     ,  ' p  =  +d. 

Exam.ple,  first,  for  single-riveted  joint:  Given,  thickness  of  plate 
(T)  =\  inch,  diameter  of  rivet  (d)  =  J  inch.  In  this  case  n  =  l.  Ke- 
quired  the  pitch. 

Substituting  in  formula,  and  performing  operation  indicated, 

Pit,eh  =  (i)l><-p><i  +  ̂-=2.077  inches. 

Example  for  double-riveted  joint :  Given,  t  =  \  inch  and  d  =  4  |  inch. 
In  this  case  n-=2.    Then — 

^.    ,     (il)^X. 7854X2  _  13  .  , Pitch  =  \  +  1^  =  2.886  mches. h  Id 

For  steel  plates  and  steel  rivets : 

23xd^X.7854Xn P~  28XT 

Example  for  single-riveted  joint :  Given,  thickness  of  plate  =  \  inch, 
diameter  of  rivet  ={|  inch.    In  this  case  n  =  1. 

^.    ,     23  X  (11)2 X. 7854  XI  ,  15  \^        .  , 
Pitch  =  28~>^|  +     =  2.0/ 1  inches. 

Example  for  double-riveted  joint :  Given,  thickness  of  plate  =  |  inch, 
diameter  of  rivet  =  J  inch,    n  =  2.    Then — 

^.    .     23X  (1)2  X. 7854X2     7     ̂       .  , 
Pitch  =  28x'*  +  ̂   =  2.85  inches. 

(117)  . 
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FOR  DISTANCE  FROM  CENTER  OF  EIVET  TO  EDGE  OF  LAP. 

Example:  Given,  diameter  of  rivet  (d)  =|  inch;  required  the  dis- 
tance from  center  of  rivet  to  edge  of  plate. 

3  X  - 
E  =    2  ̂  =1.312  inches,  for  single  or  double  riveted  lap  joint. 

FOR  DISTANCE  BETWEEN  ROWS  OF  RIVETS. 

The  distance  between  lines  of  centers  of  rows  of  rivets  for  double, 
chain-riveted  joints  (V)  should  not  be  less  than  twice  the  diameter 
of  rivet,  but  it  is  more  desirable  that  V  should  not  be  less  than 
4d  + 1 

Example  under  latter  formula:  Given,  diameter  of  rivet  =  J  inch; 
then — 

V==(4Xi)±1.2.25  inches. 

For  ordinary,  double,  zigzag  riveted  joints: 

(llp4-4d)  (p  +  4d) ^  ~  10 

Example :  Given,  pitch  =  2.85  inches,  and  diameter  of  rivet  =  |  inch; 
then — 

^^V(nX2.85  +  4xy  (2.85  +  4x1)  inches. 

DIAGONAL  PITCH. 

For  double,  zigzag  riveted  lap  joint.    Iron  and  steel: 

6p  +  4d 

^^  =  'T0~~' 
Example:  Given,  pitch  =  2.85  inches,  and  d  =  f  inch;  then — 

(6X2.85) +  (4X1)    ̂   _  .  , 
Pd  =  ̂   jQ-^          =  2.06  inches. 

MAXIMUM  PITCHES  FOR  RIVETED  LAP  JOINTS. 

For  single-riveted  lap  joints: 

Maximum  pitch  =  (1.31  xT)  +  1  J. 

For  double-riveted  la[)  joints: 

Maximum  pitch  =  (2.62  xT)  If. 
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Example :  Given,  a  tliickness  of  plate  =  i  inch,  required  the  maxi- 
mum pitch  allowable. 

For  single-riveted  lap  joint: 

Maximum  pitch  =  (1.31  X i)  +  If  =2.28  inches. 

For  double-riveted  lap  joint: 

Maximum  pitch  =  (2.62 X i)  +  If  =  2.935  inches. 

The  following  tables,  taken  from  the  handbook  of  Thomas  W. 
Traill,  entitled  Boilers,  Marine  and  Land;  Their  Construction  and 
Strength,  may  be  taken  for  use  in  single  and  double  riveted  joints  as 
approximating  the  formulas  of  the  British  Board  of  Trade  for  such 
joints. 

To  determine  the  pitch  of  rivets  from  the  above  formulas,  use  the 
diameter  and  area  of  the  rivet  holes.  The  diameter  of  the  rivets  as 
given  in  the  following  tables  is  the  diameter  of  the  driven  rivet. 

Any  riveted  joint  will  be  allowed  when  it  is  constructed  so  as  to 
give  an  equal  percentage  of  strength  to  that  obtained  by  the  use  of 
the  formula  given. 
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IRON  PLATES  AND  IRON  RIVETS. 

SINGLE-RIVETED  LAP  JOINTS. 

Thickness  of 

plates. 

1^ 

h 

9 

19 
3  a f 

11 

Diameter  of 
rivets. Pitch  of  rivets. 

1 

n 

la'. 

1.  524 
1.  600 
1.  676 
1.  753 

1.  829 
1.  905 

1.  981 
2.  036 

2.  077 

2.  120 
2. 164 
2.  210 
2.  256 

2.  304 

2.  352 
2.  400 
2.  450 

2.  500 
2.  550 

2.  601 
2.  652 
2.  703 
2.  755 

Center  of  rivets 
to  edge  of 

plates. 
E 

.937 

.984 
1.  031 
1.  078 

1. 125 
1. 171 
1.  218 
1.  265 

1.312 
1.  359 

1.406 
1.453 

1.  500 

L  546 
1.593 

1.640 
1.687 

1.  734 

1.  781 
1.828 
1.  875 

1.921 

1.  968 
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IRON  PLATES  AND  IRON  RIVETS. 

DOUBLE-RIVETED  LAP  JOINTS. 
ZIGZAG  RIVETING. CHAIN  RIVETING, 

o  -
e- 

T' Vi  i  p  Ir  n  P  «a  Q Pitrh  of 
Center  of 

Distance  between  rows 
of  rivets. 

of  plates. of  rivets. rivets. 
edge  of 

plates. 

Zigzag 

riveting. Cham riveting. 

1 a P 

771 

Y Y 

5 T6 f 2.  272 .937 1.  145 1.  750 
1  1 
3  2 

2.  386 .984 1.  202 1.  812 
3 8 1  tj 2.  500 1.  031 1.  260 1.  875 

il 11 
2.  613 1.  078 1.317 1.  937 

1% 1 2.  727 1. 125 1.  374 2.  000 
1  5 2  5 

3  2 
2.  826 1.  171 1.  426 2.  062 1  3 

T6 
2.  886 1.218 1.  465 2.  125 

It 
2.  948 1.  265 1.  504 2.  187 

9 TG 1 3.  013 1.312 1.  544 2.  250 

19 
3  2 2  9 3  2 

3.  079 1.  359 1.  585 
2.312 

f 
1  5 
T6 3. 146 1.  406 1.  626 2.  375 

2  1 
3  2 

3  1 
3  2 3.  215 1.  453 1.  667 2.  437 

1 3.  284 1.  500 1.  709 2.  500 

II 
13^2 

3.  355 1.546 1.  751 2.  562 

f 

iiV 

3.  426 1.  593 1.  794 2.  625 

2  5 
3  2 

13^2 3.  498 1.  640 1.  836 2.  687 

i§ H 3.  571 1.  687 1.  879 2.  750 
2  7 
3  2 3.  645 1.  734 1.  923 2.  812 

h\ 3.  718 1.  781 1.  966 2.  875 

2  9 3  2 3.  793 L  828 2.009 2.  937 

u 3.  867 L  875 2.  053 
3.  000 

3  1 
3' 2 

1  ̂  

-•■"3  2 

3.  942 L  921 2.  096 
3.  062 

1 4.018 1.  968 2.  140 3.  125 



122 

STEEL  PLATES  AND  STEEL  RIVETS. 

STNGLE-RIYETED   LAP  JOINTS. 

Thickness  of 

plates. 

Diameter  of 
rivets. 

Pitch  of 
rivets. 

Center  of  rivets 
tr»  Pflcp  of 

plates. 
T d V E 

t 1 1 T6 
9 

2  3 
i.  000 1.  U/  0 

5 
1  6 

3 I 1  7A/I i.  iZD 
1  1 2  5 

3  2 

i.  7/0 L.  1  1 L 

f 1.  846 1.  218 

if 
1.  917 1.  265 

tV 1.  988 1.  312 

15 3  2 
2  9 
3  2 

2.  036 1.359 

15 1  G 2.  071 1.  406 

H 3  1 
3  2 

2.  108 1.  453 

1 2.  146 1.  500 

I3V 

2.  186 1.  546 

f 2.  227 1.593 

1/2 

2.  269 1.  640 

-H 

IJ 

2.  312 1.  687 l3\ 

2.  356 1.  734 liV 

2.  400 1.  781 

!l 

l3"2 

2.  445 1.  828 

1^ 

li 

2.  500 1.875 

11 l,-,"2 2.  562 1.  921 

i 2.  625 1.  968 

2.  687 2.  015 

]  5 
10 

1' 

2.  750 2.  ()()2 
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STEEL  PLATES  AND  STEEL  RIVETS. 

DOUBLE-RIVETED  LAP  JOINTS. 
ZIGZAG  RIVETING  CHAIN  RIVETING. 

Thickness Diameter Pitch  of 
Center  of 
rivets  to 

Distance  between  rows 
of  rivets. 

of  Dlatps of  rivpts rivets. Pflp"P  of 

plates. 

Zigzag 

riveting. Chain riveting. 

T P U V V 

5 
1  6 

1 1 1  6 2.  291 1.  031 1. 187 1.  875 
1  1 

If 
2.  395 1.078 1.  240 1.937 

3 8 f 2.  500 1.  125 1.  295 2.000 

il 
2  5 
3  2 

2.  604 1.  171 1.  349 2.  062 1  3 
1  6 2.  708 1.  218 1.  403 2.  125 

1  5 
3  Z 

2  7 
3  2 

2.  803 1.  265 1.  453 2.  187 

i 2.  850 1.  312 1.  487 2.  250 
1  7 
3  2 29 3  2 

2.  900 1.  359 1.  522 2.  312 
To if 

2.  953 1.406 1.  558 2.  375 

3  Z 3  1 
3  2 

3.  008 1.453 1.  595 2.  437 

f 1 3.  064 1.500 1.  631 2.  500 
3.  122 1.  546 1.  669 

2.  562 
3.  181 1.593 1.  707 2.  625 

2  3 

"3  2 1^2 

3.  241 1.  640 1.  745 2.  687 
f 

li 

3.  302 1.  687 1.  784 2.  750 
2  5 

"3  2 

3.  364 1.  734 1.  823 2.  812 
if 

1^ 

3.  427 1.  781 1.  863 2.  875 

¥2 

h'. 

3.  490 1.  828 1.  902 
2.  937 

1 

li 

3.  554 1.  875 1.  942 3.  000 

2  9 3  2 

1/^ 

3.G18 1.  921 1.  981 3.  062 

if\ 

3.  683 1.  968 2.  021 3.  125 

lU 

3.  748 2.  015 2.061 3. 187 
1 

If 

3.814 2.  062 2.  102 3.  250 



RULES  OF  ORDER. 

[Adopted  at  the  special  meeting  held  June,  1871;  amended  January  29,  1885.] 

I.  The  president  shall  take  the  chair  at  the  hour  appointed,  a 
quorum  being  present,  and  shall  call  the  Board  to  order,  when  the 
secretary  shall  read  the  proceedings  of  the  preceding  day,  which,  if 
correct,  shall  be  approved,  and  the  following  order  of  business  be 
observed: 

First.  Presentation  of  communications  by  districts. 
Second.  Motions  and  resolutions. 

Third.  Presentation  of  memorials  and  petitions. 
Fourth.  Reports  of  committees  of  the  Board. 
Fifth.  Miscellaneous  business. 

II.  The  president  shall  preserve  decorum  and  order;  he  shall  pro- 
nounce the  decision  of  the  Board  on  all  subjects,  and  shall  decide  all 

questions  of  order  without  debate,  unless,  entertaining  doubts  on  the 
point  of  order  raised,  he  may  call  for  the  sense  of  the  Board;  he  may 
speak  on  points  of  order  only,  rising  from  his  seat;  he  may  also  on 
any  other  occasion  call  any  member  to  the  chair,  and  while  on  the 
floor  he  shall  have  the  privilege  of  entermg  into  any  debate  on  any 
question  before  the  Board;  such  substitution,  however,  shall  not 
extend  beyond  an  adjournment.  An  appeal  may  be  made  from  the 
decision  of  the  president  by  any  two  members,  on  which  no  member 
shall  speak  more  than  once  without  leave  of  the  Board. 

III.  Any  member  who  shall  deliver  his  opinion  or  speak  in  any 
debate  shall  rise  in  his  place  and  respectfully  address  the  president, 
and  shall  confine  himself  to  the  question  under  debate,  and  avoid 
personality.  If  two  or  more  members  rise  to  speak  at  the  same  time, 
the  president  shall  decide  who  shall  speak  first. 

IV.  No  member  shall  speak  more  than  twice  on  the  same  question 
without  leave  of  the  Board;  nor  more  than  once  until  every  member 
choosing  to  do  so  shall  have  spoken. 

V.  If  a  member,  while  speaking,  is  called  to  order  by  the  president 
or  by  any  other  member,  he  shall  cease  speaking  until  it  is  determined 

whether  he  is  in  order  or  not,  and  the  objectionable  w^ords  shall,  if 
required,  be  reduced  to  writing. 

VI.  No  motion  shall  be  debated  or  open  for  discussion  or  decision 
until  the  same  has  been  seconded,  and  it  shall  be  reduced  to  writing  if 
desired  by  the  president  or  any  member. 

VII.  When  a  question  is  before  the  Board  no  motion  shall  be 
received  but  to  acljourn,  to  lay  on  the  table,  to  postpone  indefinitely, 
to  postpone  to  a  certain  day,  to  commit,  to  amend;  which  several 
motions  shall  have  precedence  in  the  order  they  here  stand  arranged. 

VIII.  A  motion  to  adjourn  shall  always  be  in  order,  and  shall  be 
decided  without  debate.  When  a  question  is  postponed  indelinitely, 
the  same  shall  not  be  acted  upon  again  or  reconsidered  during  the 
session  of  the  Board. 

(124) 
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IX.  When  the  yeas  and  nays  shall  be  called  on  any  question,  which 
may  be  done  when  three  members  require  it,  the  secretary  shall  call 
the  names  of  the  members  by  districts,  commencing  with  the  first, 
when  the  members  present  shall  answer  affirmatively  or  negatively  as 
their  names  are  called,  unless  they  shall  be  excused  by  the  Board: 
Provided,  Jioiverer,  That  the  yeas  and  nays  shall  always  be  called  upon 
the  adoption  of  a  rule  or  device  requiring  the  approval  of  the  Secre- 

tary of  Commerce  and  Labor.  The  absentees  and  those  not  voting 
shall  also  be  recorded. 

X.  Any  member  may  call  for  the  division  of  a  question  when  the 
sense  will  admit  of  it. 

XI.  When  a  blank  is  to  be  filled,  and  different  sums,  numbers,  or 
times  shall  be  proposed,  the  question  shall  first  be  taken  on  the  highest 
sum  or  number  and  on  the  longest  or  latest  time. 

XII.  When  the  reading  of  any  paper  or  other  matter  is  called  for, 
and  the  same  is  objected  to  by  any  member,  it  shall  be  determined  by 
a  vote  of  the  Board. 

XIII.  Every  member  of  the  Board  present  shall  vote  on  all  ques- 
tions unless  excused  b}^  the  Board  and  all  questions  shall  be  decided 

by  a  majority  of  votes,  except  in  cases  otherwise  provided. 
XIV.  Xo  motion  for  reconsideration  shall  be  received,  unless  made 

by  a  member  and  seconded  by  another  who  voted  in  the  majority  on 
the  question. 

XV.  All  committees  shall  be  appointed  by  the  president  unless 
otherwise  ordered  by  the  Board  on  motion,  in  which  case  they  may  be 
appointed  b}^  ballot  or  viva  voce, 
XVI.  Before  putting  the  question  the  president  shall  ask:  "Is  the 

Board  ready  for  the  question?"  If  no  jnember  rise  to  speak,  and  a 
majority  of  the  Boarcl  are  ready  for  the  question,  the  president  shall 
put  the  question;  and  after  doing  so,  no  member  shall  speak  upon  it. 
XVII.  If  a  pending  question  be  lost  by  adjournment  of  the  Board 

and  revived  on  the  succeeding  day,  no  member  who  shall  have  spoken 
upon  it  twice  on  the  preceding  day  shall  be  permitted  again  to  speak 
on  it  without  leave. 

XVIII.  When  a  motion  is  made  to  lay  on  the  table,  the  question 
shall  be  taken  without  debate. 
XIX.  Any  one  or  more  of  the  foregoing  standing  rules  may  be 

altered  or  amended  when  a  majority  of  the  Board  shall  so  determine, 
provided  a  motion  to  alter,  amend,  or  change  shall  have  been  at  least- 
one  day  before  the  Board. 
XX.  All  cases  of  order  not  herein  provided  for  shall  be  governed, 

in  the  discretion  of  the  Board,  by  the  best  uses  in  like  cases,  particu- 
larly such  as  prevail  in  the  Congress  of  the  United  States. 

XXI.  The  Board  shall,  at  every  session,  elect  one  of  its  members  as 
secretary. 



mSTEmVIEFTS,  MACHINES,  AND  EQUIPMEK^TS  APPEOVED  FOE USE  OJT  STEAM  VESSELS, 

[Year  in  which  approved  is  given  in  parentheses.] 

LIFE  RAFTS, 

Americpm  Flexible  Life  Raft  Company.  (1877.) 
Ammen  metallic  balsa  or  life  raft.  (1895.) 

M.  A.  Bryson's  deer-liair  Kfe  raft.  (1877.) 
Beasley's  life  raft.    (1881. > 
Hon.  H.  C.  Calkin's,  New  York,  metallic  raft.  (1872.) 
Clark's  life  raft.  (1873.) 
J.  A.  Cone.  (1875.) 

J.  A.  Cone's  life  raft  (Drein  &  Son),  Wilmington,  Del  (1886.) 
Columbia  life  raft,  Churchman  &  Groves,  Philadelphia,  Pa.  (1886.) 

Chamber's  life  raft.  (1888.) 
Carley  life  float,  Carley  Life  Float  Company,  M,  T.  Whiton,  presi- 

dent. (1901.) 

Davis's  life  raft.  (1877.) 
Frazee  Life  Raft  Compan^^,  New  York,  metallic  raft.  (1872.) 
Griffith  life  raft.  (1890.) 

Edwin  A.  Hay's  life  raft.  (1883.) 
Emmett  Harding's  combined  hfe  raft  and  settee,  when  cylinders 

are  constructed  of  metal.  (1884.) 
Hussey  life  raft.  (1894.) 
O.  R.  Ingersoll,  New  York,  metallic  raft.  (1872.) 

O.  R.  Ingersoll's  life  raft,  canvas  cylinders  covered  with  rattan, 
when  provided  with  cross  braces  and  air-tight  valves  for  determining 
its  air-tight  condition.  (1884.) 

O.  R.  Ingersoll's  life  raft,  composed  of  two  cylinders  made  of  cane 
and  filled  with  block  cork.  (1887.) 

David  Kahnweiler's  metallic  life  raft.  (1888.) 
Le  Due  Tule  Improvement  Company's  life  raft,  San  Francisco,  Cal. 

(1886.) 
Lane  and  De  Groot,  Brooldyn,  N.  Y.,  metallic  life  raft.  (1898.) 

Miller's  life-saving  raft.  (1881.) 
Moran  Brothers  Company,  Seattle, Wash,,  metallic  life  raft.  (1906.) 

Ogden's  life  raft.  (1874.) 
Rider's  life  raft.  (1877.) 
Robert  Roberts's  metaUic  raft.  (1884.) 
Lewis  IT.  Ravmond's  life  raft.  (1881.) 
L.  II.  Raymond,  tlie  "  Rehance"  metallic  life  raft.  (1896.) 
W.  S.  Ray  Manufacturing  Company,  San  Francisco,  Cal.,  metallic 

life  raft.  (1906.) 

John  T.  Smith's  metallic  life  raft,  when  the  cylinders  arc  provided 
with  water-tight  bulkheads  placed  not  over  2  feet  apart.  (1884.) 

(12C) 
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John  T.  Smith's  Hfe  raft,  when  constructed  of  galvanized  iron  of 
not  less  than  24  wire  gauge,  Birmingham  standard,  in  thickness. 
(1885.) 

Torrey  &  Co.  (1872.) 

Woolsey's  life  buoy.  Rated  for  two  persons,  for  lake,  bay,  and 
river,  when  made,  as  at  present,  of  52  pounds  of  cork,  and  in  that 
proportion  when  containing  a  greater  amount  of  cork.  (1881-1883.) 

F.  H.  Ward's  metalhc  folding  hfe  raft.  (1897.) 

LIFEBOATS. 

Aniello  lifeboat.  (1895.) 

P.  R.  Beaupre,  Metropolis,  111.,  automatic  self-righting  and  bailing 
lifeboat.  (1872.) 

Burke,  Wise  &  Co.'s  lifeboat  lowering  and  launching  apparatus. 
(1878.) 

Baswitz  lifeboat.  (1897.) 
Berthon  collapsable  lifeboat.  (1897.) 

Dicldnson's  self-righting  lifeboat.  (1881.) 
Dean  &  Co.'s  improved  diagonal  lifeboat.  (1883.) 
Dobbin's  hfeboat.  (1885.) 
Dobbin's  metalhc  hfeboat.  (1888.) 
Thomas  Drein  &  Sons,  Wilmington,  Del.,  corrugated  metallic  hfe- 

boat, when  fitted  ̂ \dth  suitable  bottom  boards  of  usual  form  to  pre- 
vent the  bulging  of  the  floor  plates  by  falling  timbers.  (1900.) 

J.  Walter  Douglas,  lifeboat.  (18930 

Eddy's  patent  sea  lifeboat.  (1883.) 
Englehardt  collapsable  (folding)  lifeboat,  The  Englehardt  Collaps- 

able Lifeboat  Company,  Long  Island  City,  N.  Y.  (1904.) 

George  Judson's  lifeboat.  (1878.) 
O.  R.  Ingersoll,  self-righting  and  self-baihng  lifeboat.  (1887.) 
Mayo  Rescue  lifeboat,  R.  D.  Mayo,  Muskegon,  Mich.  (1901.) 
Mayo  junior  lifeboat,  Robert  D.  Mayo,  jr.,  Hopkins  Station,  Mich. 

(1904.) 

F.  L.  Norton's  lifeboat;  boats  to  be  built  of  yellow  metal.  (1887.) 
W.  J.  Nunan's  lifeboat.  (1897.) 
Richardson's  self-righting  and  self-bailing  hfeboat.  (1884.) 
Mr.  Stoddars's  self-righting  and  self -bailing  lifeboat.  (1872.) 
Shear's  self-bailing  and  self-righting  boat.  (1873.) 
William  H.  Taylor's  lifeboat.  (1894.) 
Myers's  lifeboat.  (1905.) 

LIFE-PRESERVERS. 

A.  B.  C.  life  belt,  presented  by  The  Lane  &  De  Groot  Company,  New 
York,  N.  Y.  (1909.) 

Bryson's  deer-hair  life-preserver.  (1877.) 
H.  Brunswig,  hfe-saving  buoy.  (1898.) 
Butz  block-cork  hfe-preserver.  (1905.) 
E.  Clark,  cork  life-preserver.  (1872.) 
George  Clark,  jr.,  hfe-preserver.  (1878.) 
Ehza  R.  Cogswell,  life-preserver  invented  by.  (1883.) 
James  S.  Dunant's  Cahfornia  tule  life-preserver,  when  ends  of  tule 

are  bound  with  copper  wire.  (1884.) 

Godfrey  &  Boyce's  life-preserver.  (1875.) 
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J.  B.  Hamilton's  life-preserver,  Springfield,  Mass.  (1901.) 
Dr.  Charles  Hunt's  life-preserver,  New  York,  N.  Y.  (1907.) 
O.  R.  Ingersoll,  cork  life-preserver.  (1872.) 
Kahnweiler's  never-sink  life-preserver.  (1874.) 
D.  Kahnweiler  &  Son's  pressed-cork  life-preserver.  (1894.) 
Le  Due  Tule  Improvement  Company's  life-preserver,  when  ends  of 

tule  are  bound  with  copper  Avire.  (1886.) 
C.  M.  Lane,  of  the  Lane  &  De  Groot  Company,  Long  Island  City, 

N.  Y.,  the  Ravenswood  life-preserver.  (1904.) 
C.  S.  Merriman,  rubber  life-saving  dress.  (1877.) 
Joseph  K.  McCammon,  the  Le  Due.  (1887.) 
Morrison  Life  Belt  Co.,  St.  Louis,  Mo.,  cork  life-preserver.  (1904.) 
National  Cork  Company,  life-preserver.  (1904.) 
Fitch  Reynolds's  cork  life-preserver.  (1879.) 
J.  A.  Seamans,  cork  life-preserver.  (1872.) 
M.  A.  Scott,  cork  life-preserver.  (1872.) 
John  T.  Smith's  hfe-preserVer,  New  York.  (1892.) 
The  Edward  Maynard  life-preserver,  presented  by  John  T.  Smith, 

New  York.  (1887.) 
United  Indurated  Fibre  Co.,  Lockport,  N.  Y.  (1908.) 
Upson-Walton  Company,  solid  cork  life-preservers.  (1905.) 
White  &  Hay's  cork  life-jacket.  (1878.) 

LINE-CARRYING  GUNS  AND  PROJECTILES. 

Cunningham  self-line-carrying  rocket.  (1890.) 
Cunningham  small  rocket  for  vessels  of  500  tons  and  over  100  tons. 

(October  9,  1891.) 

Hunt's  hne-carrying  gun,  large.  (1890.) 
Hunt's  line-carrying  gun,  small.  May  be  used  on  all  vessels  from 

100  to  500  tons.  (1890.) 
Hunt  gun.  No.  2,  20  inches  long,  2  J  inches  diameter  of  bore.  May 

be  used  on  steam  vessels  from  100  to  500  tons  when  the  gun  is  con- 
structed in  all  its  parts  of  material  same  as  used  in  the  large  Hunt  gun 

already  approved  by  this  Board.  (1893.) 
Lyle  line-carrying  gun.  (1890.) 
Lyle  life-saving  shoulder  gun  may  be  used  on  all  vessels  not  exceed- 

ing 300  gross  tons.  (1906.) 
Self-anchoring  projectile  carrying  a  life  line,  presented  by  Meyer  & 

Rogers,  Seattle,  Wash.  (1907.) 
Semple  line  shot  tracer,  presented  by  John  B.  Semple,  Pittsburg, 

Pa.  (1907.) 
STEAM  PUMPS. 

Coil's  single-suction  steam  siphon,  presented  by  Mr.  Coll,  Pittsburg, 
(1872.) 

Coil's  improved  steam  siphon  pump.  (1874.) 
Hall's  duplex  steam  pump.  (1889.) 
Landscll's  double-suction  steam  siphon,  presented  by  II.  S.  Land- 

sell,  New  York.  (1872.) 
A.  Sluthouer,  New  Philadelphia,  Ohio,  fire  and  bilge  pump.  (1872.) 

vSheriff's  steam  siphon  pump.  (1875.) 
Van  Duzen  &  Tilt's  steam  jet  ])ump,  for  use  as  a  steam  hre  pump 

on  steamers  of  100  tons  and  under.  (1SS4.) 
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SAFETY  VALVES. 

Common  lever  valve.  (1884.) 
H.  G.  Ashton,  East  Cambridge,  Mass.  (1872.) 

Ashcroft's  safety  valve.  (1877.) 
American  Steam  Gauge  Company,  Boston,  Mass.;  American  spring 

safety  valve.  (1885.) 
Adams  spring  safety  valve,  manufactured  by  Thomas  Adams  &  Co., 

Manchester,  England;  presented  by  Luther  D.  Lovekin,  Camden, 
N.  J.  (1903.) 

Case  &  Bailey,  Detroit,  Mich.  (1872.) 

Cockburn's  safety  valve.  (1877.) 
Crosby's  safety  valve.  (1877.) 
George  E.  Colly er,  safety  valve.  (1883.) 
Consohdated  Safety  Valve  Company,  New  York,  N.  Y.;  pop  safety 

valves  (Richardson  &  Co.,  Troy,  N.  Y.,  1872). 
Crosby  &  Meady,  pop  safety  valve.  (1888.) 

J.  M.  Coale's  pop  safety  valve  and  muffler.  (1894.) 
Crane  pop  safety  valve,  presented  by  the  Crane  Company.  (1895.) 
Dry  Dock  Engine  Works,  Detroit,  Mich.  (1873.) 
Spring-loaded  safety  valve,  presented  by  the  James  W.  Elwell  & 

Co.,  New  York,  N.  Y.,  manufactured  by  Lethuillier  &  Pinel,  Rouen^ 
France. 

Hodgin's  safety  valve.  (1877.) 
Herreshoff  Manufacturing  Company,  pop  safety  valve.  (1883.) 

Hall's  incased  safety  valve,  when  lever  is  permanently  attached  ta 
valve  casing.  (1889.) 

Norman  L.  Hayden,  Columbus,  Ohio,  Tippett  spring  safety  valve^ 
(1903.) 
The  N.  L.  Hayden  Mfg.  Co.,  Columbus,  Ohio,  Hercules  spring- 

loaded  safety  valve.  (1904.) 
E.  B.  Kunkle,  spring-loaded  safety  valve.  (1886.) 
I.  T.  Kearns,  pop  safety  valve.  (1893.) 
J.  D.  Lvnde,  Philadelphia,  Pa.  (1872.) 
F.  Lunkenheimer,  safety  valve.  (1888.) 
The  Lunkenheimer  improved  pop  safety  valve.  (1896.) 

Morse's  safety  valve.  (1877.) 
A.  Orme's  safety  valve.  (1877.) 
W.  E.  Pierson,  pop  valve.  (1883.) 

R.  F.  Silliman's  safety  valve.  (1884.) 
Roe  Stephens  Manufacturing  Company,  Detroit,  Mich.,  spring 

safety  valve.  (1892.) 
Star  Brass  Manufacturing  Company,  pop  safety  valve.  (1898.) 
H.  G.  Trout,  King  Iron  Works,  Buffalo,  N.  Y.,  spring-loaded  safety 

valve,  and  allowed  a  rating  of  2  square  feet  of  grate  surface  of  boiler 
to  1  square  inch  area  of  valve  to  June  1,  1904.  (1885.) 

Utica  pop  safety  valve,  presented  by  the  Utica  Steam  Gauge  Com- 
pany, of  Frankfort,  N.  Y.  (1900.) 

FIRE  EXTINGUISHERS. 

Liquid  chemical  fire  extinguishers  approved  for  use  on  steamers  car- 
rying passengers,  when  liquid  is  contained  in  copper  cylinders  tested 
79591—09  9 
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and  guaranteed  to  withstand  a  pressure  of  at  least  350  pounds  to  the 
square  inch: 

Accurate  (1905),  Acme  (1905),  Alert  (1909),  Arctic  (1909),  Babcock 
No.  1  (1905),  Badger  (1905),  Bo^^d  Marine  (1905),  Bradford  (1908), 
Childs  (1905),  Columbia  (1905),  Competitor  (1905),  Crescent  (1906), 
Diggs  Automatic  (1905),  Diggs  Upright  (1905),  Eastman  (1907), 
Ecnarusni  (1905),  Ever  Ready  (tank  made  of  seamless  steel,  tested  to 

600  pounds  to  square  inch,  1907),  Holloway  (1905),  Handley's  Cage- 
less  (1905),  Improved  Standard  (1905),  Insurance  (1905),  Interna- 

tional (1905),  Johnston  (1908),  Keystone  (1905),  Ko- Jen-Si  auxiliary 
fire  apphance  (1908),  Kanawha  (1909),  Marine  Rex  (1905),  Metro- 

politan (1905),  Metropolitan  No.  2  (1905),  Minimax  (1905.  IJ-gallon 
machine,  rated  at  2^  gallons,  1907),  Monarch  (1906),  National  (1906), 
National  Standard  (1905),  New  York  (1907),  Patrol  (1905),  Phoenix 
(1905),  Protector  (1908),  Pyrene  (1908),  Queen  (1907),  Quick  Action 
(1905),  Railway  and  Marine  (1905),  Regina  (1905),  Rex  (1905),  Royal 
(1905),  Salvage  (1905),  Standard  (1905),  vStempel  (1905),  Seagrave 
Model  (1908),  Sieben  chemical  fire-extinguishing  hose  nozzle  (1908), 
Underwriters  (1905),  United  States  (1905),  United  States  2d  style 
(1905),  Universal  (1907),  Utica  No.  2  (without  hose,  1905),  Utica  No. 
3  (without  hose,  1905),  Utica  No.  7  (with  stopcock  and  without  hose, 
1906),  Utica  No.  8  (with  stopcock  and  without  hose,  1906),  Victor 
(1905),  and  Yost  (1908). 

Little  Giant  (of  the  pump  type  and  3-gallon  capacity,  1905). 
McLaughlin  chemical  fire  pail,  hermetically  sealed,  of  4  gallons  each; 

2  allowed  for  use  in  lieu  of  one  2|-gallon  chemical  fire  extinguisher 
and  4  in  lieu  of  12  ordinary  water  pails. 

Fire  extinguishers  approved  for  use,  but  not  allowed  as  substitute 
for  the  fire  extinguishers  required  by  section  13,  Rule  IV: 

American  (1905),  Eclipse,  dry  dust  (1909),  Ever  Readv  Standpipe 
System  (1907),  Excelsior  (1905),  F^^ide  (1905),  Motor  Rex  (1905), 
Nevermyss  without  hose  (1905). 

APPARATUS    FOR  EXTINGUISHMENT   OF    FIRE    IN   COMPARTMENTS  OF 
STEAMERS. 

Clayton  fire-extinguishing  system.  (1905.) 
Grinnell  automatic  sprinkler.  (1909.) 

LIFEBOAT  DISENGAGING  APPARATUS. 

Boat  automatic  releasing  device,  presented  by  Bouchard  &  Killian, 

Milwaukee,  Wis.  (1909.)^ Irvine-Lihou  boat  handler,  presented  by  Marine  Safety  Appliance 
Company,  New  York,  N.  Y.  (1906.) 

Interisland  disengaging  boat  hook,  presented  by  Capt.  A.  Tullett, 
Ilonohdu,  Hawaii ;  approved  for  use  only  in  Hawaiian  waters.  (1909.) 

Mills  patent  boat-disengaging  gear,  presented  by  William  Mills 
Company  (Ijimitcd),  Sunderland,  England.  (1906.) 

Lifeboat  launching  and  stowing  device,  presented  by  Fred  E.  Mar- 
tin, Toronto,  (^anada.  (1909.) 

New  England  Navigation  Company's  standard  boat-disongaging 
gear.  (1906.) 
Raymond  boat-releasing  apparatus,  presented  by  James  R.  Ray- 

mond", New  York,  N.  Y.  (1906.) 
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Boat-detaching  device,  presented  by  Henry  E.  Kottmer,  Washing- 
ton, D.  C,  approved  only  when  installed  with  the  lever  fitted  so  as  to 

be  convenient  I}''  operated  by  the  officer  of  the  boat.  (1906.) 
Randle  patent  boat-disengaging  apparatus,  presented  by  the  New 

York  Shipbuilding  Compan}^,  Camden,  N.  J.  (1907.) 
Semple  &  Ward  boat-disengaging  apparatus,  presented  by  Capt. 

Allen  Luckhurst,  International  Navigation  Company,  New  York, 
N.  Y.  (1907.) 

Boat-detaching  hook,  presented  by  Chas.  E.  Wicks,  Norfolk,  Va. 
(1909.) 

Young's  lifeboat  releasing  device,  presented  by  Kinney  Bros.,  Buf- 
falo, N.  Y.  (1909.) 

WHISTLE  FOR  MOTOR  VESSELS. 

Klaxon  warning  signals,  electric  and  hand  actuated,  for  use  on 
motor  vessels,  presented  by  Miller  R.  Hutchinson,  New  York,  N.  Y. 
(1909.)    Any  other  device  equally  efficient  also  allowed  for  use. 

PIPE  BOILERS. 

[Boilers  and  steam  generators  not  constructed  of  riveted  iron  or  steel  plates, 
appro A'ed  under  section  4429,  Revised  Statutes.] 

F.  D.  Althouse,  New  York,  N.  Y.  (1889.) 
F.  S.  Allen,  Ne^v  York,  N.  Y.  (1884.) 
Almv  Water  Tube  Boiler  Company,  Providence,  R,  I.  (Types  A, 

B,  and^'C,  1890;  types  D  and  E,  1897.) George  W.  Arrowsmith,  Fort  Niagara,  N.  Y.  (1894.) 
American  Fire  Engine  Company,  Cincinnati,  Ohio.  (1900.) 
Authentic  water -tube  boiler,  Bugbee  &  Laj^cock,  Chicago,  111. 

(1901.) 
Acme  boiler,  Detroit  Water  Tube  Boiler  Company,  Detroit,  Mich. 

(1902). 
J.  L.  Anderson,  Seattle,  Yfash.  (1904.) 
A.  Perry  Blivin,  Brooklyn,  N.  Y.  (1885.) 
George  B.  Bray  ton.  Providence,  R.  1.  (1885.) 
The  Belleville  boiler,  presented  by  Miers  Coryell,  of  New  York. 

(1887.) 
Brigham  &  Markham,  Hartford,  Conn.  (1889.) 

Braggings,   Rochester  Machine  Tool  Works,   Rochester,   N.  Y, (1889.) 
Bowdish,  Skaneateles,  N.  Y.  (1890.) 
John  E.  F.  Bartlett,  Brooklyn,  N.  Y.  (1891.) 
Alfred  Box  &  Co.,  Philadelphia,  Pa.  (1892.) 
Ira  Bradley,  Maiden,  Mass.  (1892.) 
Augustus  Bailey,  Spuyten  Duyvil,  N.  Y.  (1893.) 
George  D.  Bower,  Trenton,  N.  J.  (1893.) 
Babcock  &  Wilcox,  Nev/  York,  N.  Y.  (1894.) 

L.  Boyer's  Sons,  New  York,  N.  Y.    (1894,  1901.) 
Buschmann  &  Layman,  Baltimore,  Md.    (1895,  1897.) 
John  Bonner,  Tiburon,  Cal.  (1895.) 
C.  R.  Benton,  Vergennes,  Yt.  (1896.) 
Buckley  patent  water-tube  pipe  boiler,  Rochester  Machine  Tool 

Works,  Rochester,  N.  Y.  (1896.) 
Barr,  Re3^nolds  &  Co.,  Rochester,  N.  Y.;  E.  P.  Clapp  boiler  No.  1. 

(1897.) 
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George  Bolland,  Pittsburg,  Pa.  (1897.) 
Bretherton  boiler,  James  C.  Wignall,  Philadelphia,  Pa.  (1897.) 
A.  J.  Beach,  Mohne,  111.  (1898.) 
Joseph  G.  Brassard,  Central  Falls,  R.  I.  (1898.) 
Edward  Bounds,  Pittsburg,  Pa.  (1898.) 
James  H.  Brown,  Boston,  Mass.  (1898.) 
Barr  &  Creelman,  Rochester,  N.  Y.  (1900.) 
W.  J.  Boland,  Chicago,  111.  (1900.) 
Bugbee  &  Laycock,  Chicago,  111.  Authentic  water-tube  boiler. 

(1901.) 

Barton  Boiler  Company,  Chicago,  111.;  Barton's  Flash  boiler (1904.) 
The  Bonson  furnace  boiler,  Chicago,  111.  (1905.) 
Fred  A.  Ballin,  Portland,  Oreg.    (1906;  types  Nos.  2  and  3,  1909.) 
B.  F.  Binnix,  Washington,  D.  C.  (1906.) 

E.  Yf.  Bailey,  Portsmouth,  Y^a.  (1907.) 
Barnes  pipe  boiler,  presented  by  Pierre  Barnes,  Seattle,  Wash. 

(1909.) 
C.  H.  Caswell,  Newport,  R.  I.  (1887.) 
Miers  Coryell,  New  York;  the  Belleville  boiler.  (1887.) 
Copeland  boiler,  when  composed  in  all  its  parts  of  wrought  iron, 

copper,  brass,  or  steel;  Northrop  Manufacturing  Company.  (1888.) 
H.  B.  Gumming,  Maiden,  Mass.  (1889.) 
C.  B.  Crowley  &  E.  B.  Browne,  Brooklyn,  N.  Y.  (1889.) 
Clapp  &  Jones  Manufacturing  Company,  Hudson,  N.  Y.  (1889.) 

Crawford  &  Saunier's,  Newark,  N.  J.  C'Passaic,"  1890;  ''Gem,'' 1891.) 

Cruikshank's,  Providence,  R.  I.  (1890.) 
E.  J.  Copeland,  New  York,  N.  Y.  (1891.) 

''Gary's"  steam  generator  changed  from  "Gray's,"  Providence, 
R.  I.  (1891.) 

Edward  S.  Clark,  Boston,  Mass.    (1891,  1895,  1898.) 
Clonbrock  Steam  Boiler  Company,  Brooklyn,  N.  Y.    (1891,  1902.) 
Clay  &  Torbensen,  Camden,  N.  J.  (1892.) 
Cole  &  Reinhart,  Camden,  N.  J.  (1892.) 

.  Louis  S.  Clark,  Pittsburg,  Pa.  (1893.) 
A.  E.  Corey,  Allegheny,  Pa.  (1893.) 
Coller  Yacht  and  Engine  Works,  Detroit,  Mich.;  Coller  sectional 

boiler.    (1893,  1895.) 
E.  P.  Clark,  New  York,  N.  Y.  (1894.) 
The  Coulter  &  McKenzie  Machine  Company,  Bridgeport,  Conn. 

(1894.) 
Christiansen  marine  boiler;  John  A.  Duggan,  Boston,  Mass. 

(1894.) 
C.  R.  Cowley,  Brooklyn,  N.  Y.  (1895.) 
Bavlies  C.  Clark,  New  York,  N.  Y.  (1896.) 
J.  F.  Craig,  Toledo,  Ohio;  Craig  water-tube  boilers,  Nos.  1  and  2. 

(1806.) 
E.  P.  Clapp  boiler  No.  1;  Barr,  Reynolds  &  Co.,  Rochester,  N.  Y. 

(1897.) 
Wilham  Cramp  &  Sons,  Philadelphia,  Pa.;  Yarrow  type  No.  2,  and 

Niclaussc  water-tube  boiler.  (1897.) 
W.  T.  Clark,  Boston,  Mass.  (1897.) 
Osceola  Currier,  Newark,  N.  J.  (1897.) 
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E.  P.  Chancellor,  Parkersburg,  W.  Va.  (1898.) 

J.  Castleman,  Brooktyn,  N.  Y.;  T.  F.  Morrin's  pipe  boiler.  (1898). 
James  Carnegie,  New  York,  N.  Y.;  Type  ''B."  (1899.) 
Peter  Cone,  Jacksonville,  Fla.  (1899.) 
Ed  Cheetham,  Detroit,  Mich.  (1900.) 
Chas.  R.  Cowley  and  Howell  C.  Cooper,  Everett,  Mass. ;  Cowley  and 

Cooper  boiler.  (1901.) 
Charles  D.  Casad,  Seattle,  Wash.  (1902.) 
C.  B.  Clark,  South  Brewer,  Me.  (1902.) 
B.  F.  Cook,  Fort  Pierce,  Fla.  (1902.) 
E.  J.  Codd,  Baltimore,  Md.;  Smith  patent  boiler.  (1904.) 
Will  F.  Cook,  Oshkosh,  Wis.  (1906.) 
E.  G.  Durant,  for  using  petroleum.  (1888.) 
L.  D.  Davis,  Erie,  Pa.    (1891,  1894,  1898.) 
Anson  C.  Dearing,  Detroit,  Mich.  (1894.) 
Charles  De  Vore,  Philadelphia,  Pa.  (1894.) 
J.  J.  Driscoll,  Stapleton,  N.  Y.  (1894.) 
George  E.  Dow,  Seattle,  Wash.  (1894.) 
John  A.  Duggan,  Boston,  Mass.;  Christiansen  marine  boiler. 

(1894.) 
J.  W.  Dawson,  Wyandotte,  Mich.  (1895.) 
E.  X.  Drouillard,  Wyandotte,  Mich.;  Drouillard  water-tube  boiler 

No.  1.  (1896.) 
Daring  type  Thorn vcroft  pipe  boiler,  Thorpe,  Piatt  &  Co.,  New 

York,  N.  Y.    (1897.)  ̂ Robert  Don,  Stockton,  Cal.  (1897.) 
Dearing  water-tube  boiler,  Detroit,  Mich.  (1897.) 
Detroit  Screw  Works,  Detroit,  Mich.;  Taylor  boiler.  (1898.) 
A.  D.  Davis,  Yonkers,  N.  Y.  (1899.) 

Detroit  Water-Tube  Boiler  Company,  Detroit,  Mich.  (1899.)  The 
^^Acme"  boiler.  (1902.) 

W.  E.  Dickey,  New  York,  N.  Y.;  porcupine  boiler.    (1902.)  - 
C.  F.  Davenport,  Brooklyn,  N.  Y.,  assigned  to  Empire  State  Engi- 

neering Company,  New  York,  N.  Y.  (1904.) 
Wilham  F.  Duval,  Jersey  City,  N.  J.  (1904.) 
Dobler  boiler  attachment  or  water  heater;  presented  by  W.  R. 

Miller,  New  York,  N.  Y.  (1906.) 
F.  W.  Edwards,  Bayonne,  N.  J.  (1899.) 
Benjamin  P.  Emerv,  Kennebunkport,  Me.  (1899.) 

Henry  Ernst,  New  "York,  N.  Y.  (1901.) A.  C.  Evans,  Norfolk,  Va.  (1901.) 
Farnie  &  Geer,  Syracuse,  N.  Y. ;  the  Farnie  boiler,  steam  pressure 

to  be  allowed  on  such  boiler  as  the  bracing  will  entitle  the  same  to 
carry.  (1887.) 

Hugo  L.  Frederick,  copper  boiler.  (1889.) 
William  Flaggs,  Brooklyn,  N.  Y.  (1891.) 
Charles  W.  Foster,  New  Haven,  Conn.    (1892,  1894,  1895.) 
W.  S.  Fairchild,  Newark,  N.  J.  (1892.) 
Walter  B.  Fowler,  Lawrence,  Mass.  (1892.) 
H.  H.  Frederick,  New  Orleans,  3  horsepower.  (1893.) 
Thomas  Fearon,  Yonkers,  N.  Y.    (1893,  1895,  1897.) 
Fenlavson  &  Popkins,  Detroit,  Mich.  (1893.) 
John  A.  Flaiole,  Bay  City,  Mich.  (1894.) 
Wilham  Flagg,  Bayonne,  N.  J.    (1895,  1898.) 
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H.  E.  Frauz,  steam  generator;  presented  by  J.  H.  Mittendorff, 
Washington,  D.  C.  (1895.) 

A.  W.  Finlayson,  Detroit,  Mich,  (1896.) 
Fore  Eiver  Engme  Company,  Weymouth,  Mass.  (1897.) 
Samuel  M.  Gray,  Providence,  R.  1.    (1890,  1896.) 
Goodridge  attachment  for  oil  boilers.  (1891.) 

^'Gem"  boiler,  Crawford  &  Saunier,  Newark,  N.  J.  (1891.) 
•J.  M.  Glover,  Baldwin,  hong  Island,  New  York.  (1892.) 
James  S.  Gedeohn,  Cleveland,  Ohio;  pipe  boiler.  (1892.) 
Griswold  pipe  generator,  Henrv  Suttor.  (1893.) 
E.  U.  Gibbs,  Elmira,  N.  Y.  (1894.) 
C.  F.  Galhon,  Baltimore,  Md.  (1895.) 
T.  W.  Godwin  &  Co.,  Norfolk,  Va.  (1896.) 
Gas  Engine  and  Power  Companv  and  Charles  L.  Seabury  &  Co., 

New  York,  N.  Y.  (Types  ̂ 'E,"  ̂ ^Alga,"  and  ̂ 'Enterprise,"  1898; 
^a^anawha"  type,  1899;  '^DJmproved"  and  ''E  improved,"  1893.) 
See  S — Charles  L.  Seabur}^  &  Co. 

Siren  Gailiher,  Normal,  Ky.  (1898.) 
F.  G.  Gibson,  Dorchester,  Mass.  (1899.) 
Thomas  Gowen,  Seattle,  Wash.  (1908.) 
Herreshoff,  Bristol,  R.  I.    (1873,  1878,  and  1898.) 
S.  P.  Hedges,  Greenport,  N.  Y.    (1885,  1889,  1895.) 
Hazelton  Company,  water-tube  porcupine  boiler.  (1886.) 
V.  R.  Hyde,  Portland,  Oreg.;  the  H.  Statesmen  boiler.  (1886.) 
The  Hartley  boiler;  presented  b}^  the  Pioneer  Iron  Works,  Brook- 

lyn, N.  Y.  (1887.) 
Hohenstein,  Newark,  N.  J.  (1890.) 
T.  Hansen,  Boston,  Mass.  (1891.) 
E.  Ha^^es,  Rochester,  N.  Y.  (1891.) 
F.  W.  Hyslop,  New  York,  N.  Y.  (1892.) 
Gardener  C.  Hawkins,  Boston,  Mass.  (1892.) 
H.  J.  Hancock,  New  York,  N.  Y.;  Howard  steam  generator. 

(1893.) 
A.  C.  Harding,  Chicago,  111.  (1893.) 
Henry  Haenel,  St.  Augustine,  Fla.  (1894.) 
George  H.  Holmes,  Gardiner,  Me.  (1894.) 
Hampden  Hyde,  Rochester,  N.  Y.  (1894.) 
Heine  safetv  boiler,  by  E.  D.  Meier,  St.  Louis,  Mo.  (1895.) 
George  Harden,  Detroit,  Mich.  (1895.) 
William  H.  Herbertson,  Cadwalladcr,  Pa.  (1896.) 
Henry  A.  House,  Bridgeport,  Conn.  (1897.) 
Henry  E.  Hull,  Clinton,  Conn.  (1899.) 
George  L.  Ilaman,  Detroit,  Mich.  (1901.) 
Gordon  II.  Ilardie,  Victoria,  British  Columbia.  (1902.) 
C.  W.  Ilawkes,  Chicago,  111.  (1906.) 
Frank  A.  Ilensley,  San  Antonio,  Tex.;  porcu]Mne  boiler.  (1906.) 
Hohenstein  marine  boiler;  presented  by  Oil  Citv  Boiler  Works, 

New  York,  N.Y.  (1907.) 
International  Power  Companv,  Providence,  R.  I.  (1900.) 

Ernest  A.  John's  boiler,  New' York,  N.  Y.  (1892.) J.  B.  Jardino,  San  Francisco,  Cal.  (1894.) 
J.  R.  Jackson,  McKeesport,  Pa.  (1894.) 
W.  E.  Jenkins  and  A.  Stokev,  Tacoma,  Wasli.  (1900.) 
Geo.  E.  Jones,  Newark,  N.  J.  (1900.) 
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Ernest  N.  Janson,  Washington,  D.  C.  (1901.) 
Jolinson  Service  Company,  Milwaukee,  Wis.  (1907.) 
John  R.  Karstendick,  New  Orleans,  La.  (1884.) 
Charles  L.  Kraemer,  New  York,  N.  Y.  (1898.) 

J.  H.  King,  Da^-tona,  Fla.    (1899.    Modification,  1900,  presented 
bj  J.  B.  Sloan,  Jacksonville,  Fla.) 

Chas.  Kellogg,  Athens,  Pa.  (1900.) 
Geo.  Krill  &  Bro.,  Baltimore,  Md.  (1900.) 

Charles  H.  Kimball,  Plattsburg,  N.  Y.;  '^Kaelm.a"  boiler.  (1902.) 
C.  W.  Krotz,  New  Orleans,  La.  (1903.) 
Keep  &  Co.,  Portland,  Oreg.  (1904.) 
Lidback  Manufacturing  Company,  Portland,  Me.  (1890.) 
•J.  Lacroix  and  Ed  Rev,  New  Orleans,  La.    (1892,  1898.) 
Laugiilen  &  Co.,  Pittsburg,  Pa.  (1893.) 
John  H.  Lutz,  Mcliigan  City,  Ind.  (1894.) 
J.  H.  &  J.  D.  Lucas,  St.  Louis,  Mo.  (1895.) 
L.  W.  Loomis,  Carrollton,  111.  (1896.) 
Wilham  H.  C.  Lyons,  Pliiladelphia,  Pa.  (1896.) 
Paul  W.  Lichtenberger,  Philaclelphia,  Pa.  (1897.) 
Luippold  Bros.,  Buffalo,  N.  Y.  (1897.) 
Geo.  Lawley  &  Son  Corporation,  Boston,  Mass.  (1900.) 
Harry  Lawson,  Jersey  City,  N.  J.  (1900.) 

Joseph  C.  Lesley,  St.*' Albans,  Yt.  (1900.) S.  C.  Lightliih,  Allegheny,  Pa.  (1900.) 

W.  S.  Lowe,  Lima,  Ohio''.  (1900.) L.  A.  Langmaid,  Bath,  Me.  (1901.) 
Harry  Lawson,  New  York,  N.  Y.  (1904.) 
U.  G;;  Lee,  Chicago,  111.  (1904.) 
Locomotive  boiler;  presented  by  the  Locomobile  Company  of 

America,  Cliicago,  111.  (1904.) 
E.  W.  IVIillard,  Troy,  N.  Y.  (1889.) 
C.  B.  Mosher,  Amesbury,  Mass.  (1891.) 

'^McQueen"  boiler;  Sullivan  &  Ehler,  Albany,  N.  Y.  (1891.) 
The  Morrin  Climax  steam  generator,  Clonbrock  Steam  Boiler  Co., 

Brooklyn,  N.  Y.    (1891.    Improved  boiler,  1902.) 

T.  F.  Morrin's  pipe  boiler;  J.  Castleman,  Brooklyn,  N.  Y.  (1898.) 
T.  F.  Morrin,  Brookh'n,  N.  Y. ;  horizontal  and  vertical  types  of 

water-tube  boiler.  (1900.) 
Frank  Mahoney,  New  York,  N.  Y. ;  a  horizontal  boiler  and  a  vertical 

boiler.  (1892.) 

McBride  Bros.'  boiler,  Philadelpliia,  Pa.  (1892.) 
C.  McDonagh,  Hancock,  Mich.  (1892.) 
E.  A.  Magee,  Brooklyn,  N.  Y.  (1893.) 
Joseph  Mohr,  Chicago,  111.  (1893.) 
I.  G.  Morgan,  Seattle,  Wash.  (1894.) 
W.  W.  Moore,  Eugene,  Oreg.  (1894.) 
R.  Munroe  &  Son,  Pittsburg,  Pa.  (1894.) 
E.  D.  Meier,  St.  Louis,  Mo.;  Heine  safety  boiler.  (1895.) 
J.  II.  Mittendorff,  Washington,  D.  C;  H.  E.  Frauz  steam  generator. 

d895.) 

W.  J.  McCaffrey  and  Charles  Ililbert,  Sing  Sing,  N.  Y.  (1895.) 
John  Mohr  &  Sons,  Chicago,  111.  (1896.) 
August  Miller,  Jefferson  Parish,  La.  (1897.) 
G.  F.  Martin,  St.  Joseph,  Mich.  (1897.) 
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George  F.  Martin,  Benton  Harbor,  Mch.  (1898.) 
George  H.  Mallett,  West  Chester,  N.  Y.  (1898.) 
J.  W.  McQueen,  Detroit,  Mich.  (1899.) 
Edward  J.  Moore,  Philadelphia,  Pa.  (1899.) 
Tug  Maytham,  Houghton,  Mch.;  copper  fire  furnace,  special  (1899.) 
Walter  MacFarlane,  Seattle,  Wash.  (1900.) 
Marine  Iron  Works,  Chicago,  111.  (1901.) 
PhiKp  J.  Miller,  Annapohs,  Md.  (1903.) 
James  McCartney,  Mobile,  Ala.  (1904.) 
Charles  D.  Mosher,  Mosher  Water  Tube  Boiler  Company,  New 

York,  N.  Y.,  types  A  and  B.  (1904.) 
The  W.  D.  McNaull  water-tube  boiler.    Toledo,  Ohio.  (1905.) 
Miner  flash  steam  generator,  Winthrop  Waite,  New  York,  N.  Y. 

(1907.) 

Northrop  Manufacturing  Company;  Copeland  boiler,  when  com- 
posed in  all  its  parts  of  wrought  iron,  copper,  brass,  or  steel.  (1888.) 

Niclausse  water-tube  boiler;  William  Cramp  &  Sons,  Philadelphia, 
Pa.  (1897.) 

New  York  Safety  Steam  Power  Company,  New  York,  N.  Y. ;  the 
Worthington  boiler.  (1891,1897.) 

New  York  Shipbuilding  Company,  Camden,  N.  J.  (1902.) 
Nott  Marine  boiler,  Nott  Fire  Engine  Company,  Minneapolis,  IVlinn. 

(1906.) 
Harvey  T.  Nye,  Toledo,  Ohio.  (1908.) 

Ofeldt's,  Newark,  N.  J.  (1889.) 
Marvin  E.  Otis,  Kochester,  N.  Y.  (1891.) 
WilHam  Oldman,  jr.,  Buffalo,  N.  Y.;  horizontal  and  vertical  boilers. 

(1896,  1897.) 
Charles  Ogle  and  James  Hall,  Jeffersonville,  Ind.  (1897.) 
F.  W.  Ofeldt  &  Sons,  Brooklyn,  N.  Y.  (1901.) 
James  E.  Orme  and  Henry  H.  Orme,  St.  Paul,  Minn.  (1902.) 
Oil  Gty  Boiler  Works,  New  York,  N.  Y. ;  Hohenstein  marine  boiler. 

(1907.) 
August  Ofeldt,  New  York,  N.  Y.;  circular  pipe  boiler  and  square 

pipe  boiler.  (1909.) 
Pioneer  Iron  Works,  Brooklyn,  N.  Y.;  the  Hartley  boiler.  (1887.) 

''Passaic"  boiler,  Crawford  &  Saunier,  Newark,  N.  J.  (1890.) 
M.  H.  Plunkett,  boiler,  Nos.  1  and  2,  Baltimore,  Md.  (1892.) 
Perkins  &  Richmond,  Grand  Rapids,  Mich.  (1894.) 
Frank  Printz,  New  Orleans,  La.  (1895.) 
Charles  S.  Parker,  Orange,  Tex.  (1895.) 
R.  C.  Price,  Allegheny,  Pa.  (1895.) 
George  E.  &  Charles  A.  Painter,  Pittsburg,  Pa.  (1896.) 
WilHam  E.  Plummer,  jr.,  Buffalo,  N.  Y.  (1896.) 
Joseph  Provuncher,  East  Providence,  R.  I.    (1896,  1898.) 
D.  A.  Park,  Brooklyn,  N.  Y.  (1897.) 
Dr.  E.  L.  Parker,  Detroit,  Mich.  (1898.) 
J.  E.  Parker,  Chicago,  111.  (1900.) 
Archibald  Pifer,  Braidentown,  Fla.  (1900.) 
Parker  Engine  Company,  Philadelphia,  Pa.  (1901.) 
Thomas  B.  Perkins,  Grand  Rapitls,  Mich.  (1901;  improved  por- 

cuT)ine  ])oiler,  1 903.) 
S.  T.  Powers,  New  Orleans,  La.;  porcupine  boiler.  (1903.) 
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Pearson  Manufacturing  Company,  Allegheny,  Pa.;  Pittsburgh 
boiler.  (1904.) 

Park  water-tube  boiler,  by  the  Aultman  and  Taylor  Machinery 
Company,  Mansfield,  Ohio.  (1905.) 

E.  E.  Roberts,  New  York.  (1883.) 

Rochester  Machine  Tool  Works,  Rochester,  N.  Y. ;  Braggin's  boiler 
(1889,  1894) ;  Buckley  patent  water-tube  pipe  boiler  (1896). 

Martin  R.  Ruble,  Newark,  N.  J.  (1891.) 
F.  J.  Robinson,  Detroit,  Mich.  (1891.) 
D.  Rousseau,  New  York,  N.  Y.  (1894.) 
C.  Reinhardt,  Baltimore,  Md.  (1895.) 

Roberts  water-tube  boiler,  New  York,  N.  Y.  (1883);  improvements 
in  boiler  (1895);  types  F,  G,  H,  and  I  (1897). 

J.  B.  Rives,  St.  Paul,  Minn.;  Waterous  boiler.  (1896.) 
Phil  Rohan,  St.  Louis,  Mo.;  Western  water-tube  iDoiler.  (1898.) 
Jacob  Ruf,  Newark,  N.  J.  (1899!) 
T.  W.  Rucker,  St.  Louis,  Mo.  (1899.) 
Erdix  Rounds,  Owensboro,  Ky.  (1900.) 

A.  L.  Rhodes,  West  Superior,  Y\^is.  (1902.) 
Racine  Boat  Manufacturing  Company,  Muskegon,  Mich.;  Racine 

water-tube  boiler.  (1904.) 
Risdon  Iron  Works,  San  Francisco,  Cal.  (1904.) 
Josiah  Robinson,  Watervliet,  N.  Y.  ̂   (1904.) 
C.  M.  Raymond  steam  boiler.  The  Dieter  Steam  Engine  Company, 

New  York,  N.  Y.  (1905.) 
Charles  G.  Rogers,  water-tube  boiler  (modified  form  Roberts  coil 

boiler),  Pittsburg,  Pa.  (1905.) 
James  J.  Rohan,  St.  Louis,  Mo.  (1908.) 
Charles  A.  Rush,  San  Francisco,  Cal.  (1909.) 
The  Shipman  boiler,  for  using  petroleum.  (1886.) 
The  H.  Statesmen  boiler,  presented  by  V.  R.  Hyde,  Portland,  Oreg. 

(1886.) 
James  B.  Stead,  sectional  water-tube  boilers,  Nos.  1  and  3.  (1888.) 
Charles  L.  Seabury,  Nyack,  N.  Y.    (1889,  1891,  1894,  1895,  1897.) 

See  G,  Gas  Engine  and  Power  Company  and  Charles  L.  Seabury  &  Co. 

W.  J.  Sanderson's,  Syracuse,  N.  Y.  (1890.) 
Harris  K.  Stroud's,  Hastings,  Minn.  (1890.) 
Sullivan  &  Ehler,  Albany,  N.  Y.;  '^McQueen."  (1891.) 
Thomas  L.  Sturtevant,  Boston,  Mass.    (1891,  1892,  1895.) 
Shortt  Duplex  Boiler  Company,  New  York,  N.  Y.  (1892.) 
W.  D.  Smith,  Detroit,  Mich.  (1892.) 
Henry  Sutter,  Griswold  pipe  generator  and  Sutter  sectional  porcu- 

pine boiler.  (1893.) 
Stillman  Saunders,  Providence,  R.  I.  (1893.) 
Seachrist  &  Parker,  Erie,  Pa.  (1893.) 
Lewis  Saunders,  Lawrence,  Mass.  (1894.) 
Lee  H.  Stevens,  New  Albany,  Ind.    (1894,  1895.) 
B.  T.  Squier,  New  York,  N.  Y.  (1895.) 
William  Skelton,  jr.,  Buffalo,  N.  Y.  (1895.) 
Halcyon  Skinner,  Yonkers,  N.  Y.  (1895.) 
Horace  See,  New  York,  N.  Y.  (1895);  improvements  Nos.  1  and  2 

(1904). 
Jacob  H.  Smith,  Baltimore,  Md.  (1895.) 
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Isaac  E.  Shepardson,  Providence,  R.  I.  (1896.) 
Speedy  type  Thorny  croft  pipe  boiler,  Thorpe,  Piatt  &  Co.,  New 

York,  N.  Y.    (1897.)  ' Richard  Spreckels  and  Walter  J.  Wayte,  San  Francisco,  Cal. 
(1898.) 

Charles  Stillwell,  Hampton,  Va.  (1898.) 
Wallace  Stebbins  &  Sons,  Baltimore,  Md.  (1900.) 
The  Schaffer  Machine  and  Manufacturing  Company,  Baltimore, 

Md.  (1902.) 
George  W.  Swartz,  Decatur,  Ala.;  porcupine  boiler.  (1902.) 
Emil  Santsche,  Eureka,  Cal.;  porcupine  boiler.  (1903.) 
Salamandrine  boiler,  manufactured  by  the  Salamandrine  Boiler 

Company,  Newark,  N.  J.;  presented  bv  H.  L.  Ricks,  Eureka,  Cal. 
(1903.) 

Sch^ving  &  Greaud,  Gramercy,  La.  (1904.) 
J.  A.  Shaw,  Newark,  N.  J.  (1904.) 
Smith  patent  boiler,  presented  bv  E.  J.  Codd,  Baltimore,  Md. 

(1904.) 
Stickney  safety  steam  generator,  H.  R.  Stickney,  Portland,  Me. 

(1905.) 
Spokane  Machinery  Supply  Co.,  water-tube  boiler.  (1905.) 
Scott  Engine  and  Construction  Co.,  New  York,  N.  Y.    Types  A  and 

B.  (1908.) 
G.  E.  Tregurtha,  Boston,  Mass.    (1890,  1892.) 
Tavlor  Bros.,  Trenton,  N.  J.  (1893.) 
B.  Louis  Toquet,  Westport,  Conn.    (1893,  1894.) 
H.  H.  Taylor,  Detroit,  Mich.  (1895.) 
Taylor  boiler,  Detroit  Screw  Works,  Detroit,  Mich.  (1898.) 
Taunton  Automobile  Company,  Taunton,  Mass.;  porcupine  boiler. 

(1903.) 
Tabrett  &  Lewin,  San  Francisco,  Cal.  (1903.) 
W.  J.  Tierney  and  Wilham  Marquez,  New  Orleans,  La.  (1895.) 
Winthrop  Thayer,  Boston,  Mass.  (1897.) 
Thorpe,  Piatt  &  Co.,  New  York,  N.  Y.;  Thornycroft  pipe  boiler, 

'^Daring"  and  '^Speedy"  types.  (1897.) 
W.  M.  Towers,  Rome,  Ga.  (1897.) 
W.  C.  Thompson,  Philadelphia,  Pa.  (1897.) 
John  Trasher,  New  Orleans,  La.  (1902.) 
William  R.  Thropp,  Trenton,  N.  J.  (1906.) 
Towne  water-tube  boiler,  presented  by  Benjamin  T.  Squier,  Brook- 

lyn, N.  Y.  (1906.) 
N.  A.  Uren,  Juneau,  Alaska.  (1907.) 
Emil  Volk,  New  York,  N.  Y.  (1894.) 
J.  E.  Vincent,  Palatka,  Fla.;  a  water-tube  boiler  and  a  porcupine 

boiler.  (1902.) 

Charles  Ward,  Charleston,  W.  Va.  (1883);  coil  boiler  and  ''Navy" 
horizontal  pipe  boiler  (1894);  Ward's  torpedo-boat  boiler.  Ward's 
torpcdo-])oat  boiler  No.  2,  Ward's  straight-tube  launch  boiler  (1895); 
Ward's  Royal  Arch  or  Navy  boiler  (1897). 

vS.  Waterhouse,  Boston,  Mass.  (1884.) 
J.  W.  Walters  &  Co.,  secticmal  water-tube  boiler.  (1888.) 
Wadham,  1315  Third  avenue,  New  York,  N.  Y.  (1890.) 
Worthington  water-tube  boiler,  New  York  Safetv  Steam  Power 

Coinj)any,  New  York,  N.  Y.    (18!)!,  1897.) 
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George  &  James  Warrington,  Chicago,  111.  (1891.) 
C.  A.  Wilkerson,  Lynn,  Mass.  (1892.) 
Wickes  Bros.,  East  Saginaw,  Mich.  (1893.) 
Warner  &  Papst,  San  Francisco,  Cal.  (1893.) 
George  L.  Wright,  North  Andover,  Mass.  (1894.) 
Samuel  T.  Wilhams,  Baltimore,  Md.  (1894;  modification,  1899 

and  1900.) 
D.  Y.  Williams,  South  Haven,  Mich.  (1894.) 
W.  Frank  West,  Morris  Heights,  N.  Y.  (1895.) 
George  Warrington,  Chicago,  111.  (1895.) 
Waterous  boiler,  J.  B.  Rives,  St.  Paul,  Minn.  (1896.) 
R.  Weston  &  A.  M.  Lemke,  Saginaw,  Mich.  (1896.) 
George  L.  mittington.  Sea  Isle  City,  N.  J.  (1896.) 
Charles  P.  Willard,  Chicago,  111.  (1896.) 
Benjamin  A.  Wyatt,  Boston,  Mass.  (1897.) 
Charles  M.  Weber,  Cincumati,  Ohio.    (1897.)  . 
Watson  &  Peterson,  Kansas  City,  Mo.  (1897.) 
Theodore  H.  W>man,  Sebec,  Me.  (1897.) 
James  C.  Wignall,  Philadelphia,  Pa.;  Bretherton  boiler.  (1897.) 
Western  v/ater-tube  boiler;  Phil  Rohan,  St.  Louis,  Mo.  (1898.) 
Egbert  P.  Watson,  Elizabeth,  N.  J.    (1898;  modification,  1900; 

porcupine  boiler,  1903.) 
Robert  mite,  Brookl}^,  N.  Y.  (1899.) 
Beder  Wood,  Moline,  111.  (1899.) 
George  S.  Wolf,  West  Dover,  Ohio.  (1901.) 
George  Warrington,  Chicago,  111.  (1902.) 
E.  C.  Walker  Co.,  Louisville,  Ky.  (1907.) 
White  patent  steam  generator,  presented  by  The  White  Garage, 

Cleveland,  Ohio.  (1907.)^ 
Winthrop  Waite,  New  York,  N.  Y.,  the  Miner  flash  steam  generator. 

(1907.) 
H.  T.  Wood,  Pittsburg,  Pa.  (1908.) 
AMiite-Forster  steam  generator,  The  Babcock  &  Wilcox  Co.,  New 

York,  N.  Y.  (1909.) 
Yarrow  water-tube  boiler,  New  York,  N.  Y.  (1892.) 
Yarrow  tvpe.  No.  2,  Wm.  Cramp  &  Sons,  Philadelphia,  Pa.  (1897.) 
Robert  R.  Zell  &  Co.,  Baltimore,  Md.  (1894.) 
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Accident  drill  on  passenger  steamers   102 
Accidents,  reports  of: 
By  licensed  officers   92 
By  local  boards   110 

Adamson  flues.   See  Flues. 
Adamson  rings  in  steam  chimney  flues   44 
Affidavit  of  manufacturer  of: 

Line-carrying  gvms   76 Marine  steam  boilers   14 
Constructed  of  material  tested  at  mill. ......  13 
Using  steel  braces   21 

Air  tanks  of  lifeboats   63 
Alaskan  rivers,  starting,  stopping,  and  back- 

ing signals  on   114 
Anchors,  floating,  requirements  for   77 
Angle  rings  in  steam  chimney  flues  43,44 
Angle  stiffeners  for  curved  surfaces   30 
Appendix   117 
Appeals  to  supervising  inspector  In  cases  of 

trial  of  licensed  officers   115 
Axes  on  passenger  vessels   79, 80 
Barges: 

Excursion,  regulations  regarding   107 
Ferry,  life-saving  equipment  on   107 Ocean  towed,  equipments  on   64 
Passenger,     life-saving    and  fire-fighting equipment  of   69 

Barrels,  fire,  on  passenger  steamers   79,80 
Bell.   See  Fog  bell;  Signals. 
Bell,  alarm,  required  on  certain  steamers  112 
Bending  test,  steel  and  iron  boiler  plates   12 
Board  of  Supervising  Inspectors,  rules  of 

order  for   124 
Boat  drill   102 
Boiler  coverings,  removal  of,  at  annual  inspec- tions  109 
Boiler  flues.  See  Flues. 
Boiler  plates: 
Extending  beyond  cylindrical  shell  over  fur- naces, requirements  for   17 

For  repairs  or  stock,  testing  of,  at  mill   10 
Iron- Bending  test  of   12 
Requirements  for   12 

Requirements  for   10 
Stamping  of   9 
Steel- Quenching  and  l;ending  tost  of   12 
Requirements  for   11 

Testing  of   10 
At  mills   10 

Tests  of,  record  of   13 
Boilers: 

Angle  stiffeners  for  curved  surfaces   30 
Approved  for  use  on  steam  vessels   131 
Humped  heads  of   24 
ruitt  straps  of   17 
Cast  iron  and  steel  in   49,60 
Co!iil)us(  ion  chambers  and  back  connections.  21 
Coj)p(T  tulx's  in   61 Date  of  l)Uil(ling  of   51 
Diagonal  stays,  area  of   19 
Donkey   18 
Drawings  and  specifications  for   16,59 
Drilling  of,  to  detenninc  thickness   18 
I>runisof   61 
Externally  fired,  distance  of  /lues  of,  from shells   r)H 
Feed  water  for   51 
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Boilers— Continued. 
Fittings  of,  material  for   49, 50 
Flash   53 
Flat  surfaces  in,  stress  allowable  on   22 
Foreign-built,  admission  of,  to  American 
registry   14 

Fusible  plugs  in   52 
Gauge  cocks  of   52 Girders  used  in   21 
Heads  of  24,61 
Western  rivers   59 

Holes  in- Drilling  of   17,18 
For  pipe  connection,  reinforcement  of  47, 48 

Hydrostatic  test  of   18,  GO 
Presence  of  both  local  inspectors  at   110 

Inspected,  report  of  local  inspectors  on  109 
Inspection  of   109 

By  new  engineer   92 
Malleal)le-iron  fittings  in   60 Manholes  in  shells  of   58 

Western  rivers   58 
Manufacturers'  affidavits  regarding   13, 14 Name  plates  for   51 
Porcupine  type,  formula  for  determining 

pressure  on   CO 
Pressures  allowable  on — Rule  for   17 
Rivet  holes  in   17 
Repairs  to,  engineer's  report  on   92 Safety  valves  for   53 
Lock-up,  to  prevent  excessive  steam  pres- sure  110 

Sea  cocks  connected  with   57 

Stays  of— Manufacturer's  affidavit  regarding   21 Maximum  pitch  of   23 
Requirements  for   18 

Steam  gauges  of   53 
Stop  valves  for   57 
Thickness  of,  drilling  to  determine   18 
Unsafe,  engineer's  report  on   92 Water  gauge  of   52 
Water-tube   61 
Copper  and  brass  tubes  and  drums  in   61 
Drawings  for   59 
Hydrostatic  test  of   60 Pressure  allowable  in   59 

Western  river  58,59 
Fenders  behind   81 

Which  have  been  used  for  other  purposes, 
use  of,  as  marine  lioilers   10 

Woodwork  near,  pfotection  of   58 
Boiler  shells: 

Cylindrical,  pressure  allowable  on   17 
Inspection  of   109 

Boiler-tube  plate,  comjiressive  stress  allowable on   31 
Boiler  tubes: 

Lap-welded,  pressure  allowable  on   25 
Seamless  steel,  inspection,  testing,  and  gaug- 
ing of   27 Bolts.   See  Socket  bolts;  Stay  bolts. 

Brass  tubes  in  water-tul)e  boilers   61 
Bridge,  navigator's,  exclusion  of  certain  per- sons from   90 

Buckets,  fire,  requirements  regarding..   bO Bulkheads   78 
On  ferryboats   K'O Butt  straps  on  boilers,  requirements  for   18 

(140) 
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Cable  for  communication  required  on  certain 
steamers    112 

Carley  life  float,  buoyancy,  etc.,  of   71 
Cast  iron  and  steel,  use  of,  in  boilers,  pipes,  and 

connections   49,61 
^  ocks.   See  Sea  cocks;  Stop  valves. Color  blindness,  examination  of  licensed  officers 
for   102 

Cone  tops,  formula  for  pressiKe  allowable  on   42 
Copper  pipe,  use  of,  in  marine  boilers   46 
Copper  tubes,  use  of,  in  water-tube  boilers   61 
Cork,  loose  granulated,  life-preservers  of,  pro- hibition of   74 
Cotton,  baled,  bow  bound  and  covered   80 
Diagonal  stays,  area  of   19 
Districts,  supervising,  territory  embraced  in —  5 
Dock,  inspection  of  vessels  in   104 
"Doctor,"  use  of,  as  fire  pimip   82 Documents,  official,  public  inspection  of   Ill 
Donkey  boilers,  requirements  for   18 
Draft  of  seagoing  vessels,  maximum,  to  be  re- corded in  log  book   112 
Drags,  requirements  for   77 
Eighth  district,  starting,  stopping,  and  backing 

signals  in   113 
Elevators,  steam  floating,  location  of  whistles of   109 
Engineers: 

Grades  of,  and  requirements  for  eligibility  to license   90 
Examination  of  boilers  and  machinery  by . . .  92 
License  of  {see  Licenses)   91 
Report  of,  on  repairs   92 Routes  of   91 

Eqviipments  approved  for  use  on  steam  ves- sels  126 
Evaporators,  steam  pressiues  allowable  on   51 
Excursion  steamers  and  barges: 

Issuance  of  permits  for   107 
Lifeboats  and  life-saving  equipments  re- quired on   106 
Officers  required  on   107 
Regulations  regarding   107 

Feed  pipe.   See  Pipe. 
Feed  water  for  marine  boilers,  temperature  of. .  51 
Feed- water  heaters,  pressure  allowable  on   51 
Fenders,  sheet-iron,  behind  boilers  of  western river  steamers   81 
Ferrosteel   49 
Ferry  barges,  life-saving  appliances  on   106 Ferryboats   105 Bulkheads  on   106 

Definition  of   105 
For  railroad  passenger  cars,  life-saving  equip- ments, etc.,  of   106 
Lifeboats  and  life-preservers  for   106 Watch  on   101 

Fifth  district,  starting,  stopping,  and  backing 
signals  in  part  of   113 

Findings  of  inspectors  in  trials  of  licensed  offi- cers, notification  of   11.5 
Fire  alann,  general   103 
Fire  apparatus: 
Examination  of,  by  both  local  inspectors  110 
On  passenger  barges   69 On  vessels   80 

Fire  barrels,  requirements  regarding   80 
Fire  boats,  lifeboats  on   07 
Fire  buckets,  requirements  regarding   80 
Fire  drill  on  passenger  steamers   102 Fire  extinguishers: 
Approved  for  use  on  steam  vessels   129 
Chemical,  regulations  regarding   83 

Fire  pipes,  requirements  for   82, 83 
Fire  pumps,  requirements  for  81, 82 Fishmg  vessels,  steam,  license  for  master  or 

mate  of   98 
Flanges  in  steam  and  feed  pipes   47, 48 Flash  boilers   52 
Flat  surfaces,  stress  allowable  on   22 Float.   See  Life  float. 
Flue  rings: 
Adamson,  in  steam  chimney   44 
Angle,  in  steam  chimney   43 Flues: 
Bracing  of   42 
Corrugated,  thickness  of  measurement  of   40 

Page. 
Flues— Continued. 

Externally  fired  boilers   59 
Pressure  allowable  on,  formulas  for   39 
Adamson  type   41 
Brown  type   40 
Cone-shaped   42 
Corrugated   40 
Fox  type   40 
Having  sections  18  inches  long   41 
Leeds  suspension  bulb   39 
Morison  suspension  type   39 
Plain  circular  (in  steam  chimney)   43 
Plain  (supported  by  angle  bars)   42 
Purves  type   40 
Used  for  steam  chimneys   44 
Vertical  type   42 

Requirements  for   37, 38, 42 Socket  bolts  in   45 
Steam  chimney— Adamson  rings  in   44 

Angle  rings  in   43 
Plain,  pressure  aUowable  on   44 
Pressure  allowable  on   43,44 

Fog  bell  required  on  vessels,  size  and  material of   114 
Freight,  stowage  of,  duty  of  mate  to  supervise. .  103 Fmnaces: 

Plates  extending  over,  requirements  for   17 
Pressm-e  allowable  in   39 
Steel  for,  tensile  strength  and  elongation  re- 

quired   39 See  Flues. 
Fusible  plugs,  requirements  for   52 
G  as  fire  apparatus   81 
Gauge  cocks  on  boilers   52 
Gauges: 
Steam,  on  boilers   53 
Water^  on  boilers   52 

Girders,  boiler,  formula  for  pressvne  on   21 
Guns,  line-carrying   75 
Approved  for  use  on  steam  vessels   128 
Carriages  for,  numbering  of   76 
Manufacturer's  affidavit  of  test  of   76 Powder  charge  for   76 

Gusset  stays   19 
Hatches,  covering  of   103 Hawaiian  Islands,  license  for  master  or  mate  of 

coasting  vessels  in   98 
Heads,  boiler: Pressure  allowable  on   24 
Requirements  for   24 
Western  rivers   58, 69 

Hemp,  baled,  how  bound  and  covered   80 
Hose,  fire,  test  and  inspection  of   84 
Hose,  fire,  when  may  be  uncoupled   84 
Hulls,  boring  of,  to  determine  soundness   104 

See  Inspection. 
Hydrostatic  test  of  boilers   18, 60 
Inflammable  articles,  certain,  prohibited  as 

stores  on  passenger  and  pleasure  steamers.  112 
Inflammable  material,  protection  of,  from  fire . .  80 
Inspection  of  steam  vessels   104 

Application  for   104 
Docked  for  repairs   104 
Employed  by  the  Government   104 
For  renewal  of  certificate,  time  of   105 Hulls   104 
Reports  on,  by  local  boards   110 

Inspection  certificates: Period  of   104 
Revocation  or  suspension  of   104 
Signatures  to   104 

Inspectors: Duties  of   108 
Local   6 

Joint  examination  of  fire  apparatus  by   110 
Joint  test  of  boiler  by  hydrostatic  pressure 
by   110 Notification  of,  of  decisions  of  supervising 
inspector  and  issuance  of  permits  to  carry 
passengers   108 

Notification  of,  of  licenses  refused,  revoked, 
or  su.spended  in  adjoining  districts  109 

Reports  by   108,109 
Rules  for  government  of,  in  trials  of  licensed Officers   114 
Supervising   5 
Annual  reports  of   108 
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Inspectors— Continued.  Page. 
Supervising— Continued. Appeal  to,iiicasesof  trial  of  licensed  officers.  115 

Notification  to  local  inspectors  of  decisions 
of,  and  permits  to  carry  passengers  iss^aed 
by   109 

Testimony  of,  method  of  obtaining  by  other 
inspectors   109 

Instruments  approved  for  use  on  steam  vessels.  126 Iron: 
Cast,  use  of,  in  boilers,  pipes,  and  connections.  49 
Malleable,  fittings  of,  in  boilers,  etc   CO 

*' Joint  rule"  for  examination  of  fire  apparatus and  hydrostatic  test  of  boiler   110 
Joints : 

Of  steam  and  feed  pipes   47, 48 
Riveted  lap,  formulas  and  tables  for  pitch  of rivets  in   117 
Slip,  in  steam  pipes   49 

Kapok  life-preservers,  prohibition  of   74 
liadders  on  passenger  steamers  and  barges   77 
Laws,  pilot,  issue  of,  to  licensees   89 
Leeds  furnace   39 
Licenses,  officers': Application  for  ^7,114 

Engineers'— Classes  of  and  requirements  for  90-92 
Designation  of  tonnage  of  vessels  on  91 For  motor  vessels   93 

Examination  for  87,88 
Notification  of  place  and  date  of   114 Place  of   8G 

Ink  to  be  used  for   86 
Issued,  reports  on,  by  local  boards   108 
Light-House  Service,  special   88 Loss  of,  certificate  of. .   87 
Making  out  of  86, 87 
Masters- Examination  for  color  blindness  before 

granting  of   102 
For  Hawaiian  and  Porto  Rican  coasting vessels   98 
For  sail  vessels  of  over  700  gross  tons   97 
For  barges  carrj'ing  passengers   99 For  steam  pilot  boats   98 
For  steam  fishing  vessels   98 
For  steam' vessels   94-96 For  unfamiliar  waters   90 
Issue  of  pilot  rules  and  regulations  with ...  89 

Mates'— Examination  for  color  blindness  before 
granting  of   102 

Examination  for,  inland  or  river  steamers. .  100 
For  Hawaiian  and  Porto  Rican  coasting 
vessels   98 

For  sail  vessels  of  over  700  gross  tons   97 
For  steani  fishing  vessels   98 
For  steani  pilot  boats   98 
For  steam  vessels  99, 100 

Method  of  obtaining   80 
New,  for  change  of  grade   87 
Pilots'   JK) 

E<lucational  requirement  for   90 Examination  for  color  blindness  before 
granting  of   102 

Experience  required  for  101 
Extension  of,  to  new  route   90 
For  unfamiliar  waters   90 
For  yachts  (owners)   97 
Issue  of  pilot  rules  and  regulations  with   89 

Refusal  of,  statement  of  reasons  for  114 
R(!fiisod,  report  of,  by  local  boards   110 Renewal  of   89 

I'A  idence  of  applicants'  title  to   88 For  new  waters   90 
Revocation  of   89 
Korflnmkennessand  otlier  misconduct   89 
Rules  of  practice  for  trials  for   114 Pv(  voi<ed 
New  licenses  to  former  holders  of   88 
Rejxjrt  of,  by  local  boanis   110 Surrenderor   88 

Signatures  to   104 
Special,  eligibility  of  holders  of,  for  examina- tion for  higher  grade   88 
SiismMuIod— New  licenses  to  former  holders  of   88 

Report  of,  by  local  boards   110 

Licenses,  officers' — Continued.  Page. 
Suspended — Continued. Surrender  of   88 
Suspension  of  :  ..   114 

For  drunkenness  and  other  misconduct   89 
Rules  of  practice  for  trials  for   114 Lifeboats: 

Air  tanks  of   63 
Approved  for  use  on  steam  vessels   127 
Capacity  of,  determination  of   65 
Capacity  required  for  difterent-sized  vessels.  66 Construction  of   63 
Disengaging  apparatus  for   130 
Drawings,  specifications,  and  name  plate  for  63 
Equipments  of   63 
For  ferryboats   106 
For  fire  boats  .'   67 For  Hawaiian  steamers   64 
For  ocean  vessels,  size  and  equipment  of.  64, 68, 69 
For  passenger  sail  vessels   69 
For  small  passenger  steamers   66 
For  stern-wheel  towing  steamers   67 
Method  of  carrying   65 Life  floats: 
Carley,  buoyancy,  etc.,  of   71 
Wooden,  requirements  for   75 

Life-preservers: 
Approved  for  use  on  steam  vessels   127 
For  ferryboats.".   1C6 For  sail  vessels   69 
Granulated  cork,  loose,  prohibition  of   74 
Kapok,  prohibition  of   74 
Requirements  for   72 

Life-raft  cylinders,  construction  of   70 Life  rafts: 
Approved  for  use  on  steam  vessels   120 
Buoyancy  and  equipments  of  70,71 
Capacity  determined  by  test   72 
Drawings,  specifications,  and  name  of  plate 
for  69,70 

Granulated  cork,  prohibition  of   74 
Marking  of  capacity  on  69,70 

Light-House  Service,  special  license  for  officers of   88 
Line-carrying  guns  and  projectiles   75 Approved  for  use  on  steam  vessels   128 
Crew  to  be  drilled  in  use  of,  and  drills  entered 

on  log   77 
Log  book: Draft  of  seagoing  vessels  to  be  recorded  in.  112 
Required  to  be  kept  on  certain  steamers   103 Lookout.   See  Watch. 

Low-water  gauge.   See  Water  gauge. 
Machinery: 
Approved  for  use  on  steam  vessels   126 
Inspection  of,  by  new  engineer   92 
Unsaf(>,  engineer's  report  of   92 Manholes  in  boilers   58 
Western  rivers   58 

Manufacturers'  affidavits: 
Of  test  of  line-carrying  gun   75 
Regarding  marine  steam  boilers   14 Constnicted  of  material  tested  at  the  mill. . .  13 

Using  steel  braces   21 Masters: 
License  of  (sfr  Licenses)   94 
Licensed  master  required  on  every  steam  ves- sel of  over  100  tons  imdervvay   94 
Passenger  steamers,  duties  of  (fire  drill,  etc.). .  102 Mates: 
Inland  or  river  passenger  steamers,  duties  of. .  100 
License  of  {sec  I  licenses)   99, 100 

Means  of  esca})e  from  steamers   78 
Motor  vessels: 

Engineer's  license  for   94 
Experience  on,  allowable  for  pilot's  license...  101 Whistles  on   112 

IVame  of  steamer,  marking  of,  on  equipments. .  79 
Name  i>late: 
On  boiler   51 
On  lifel>oats  and  rafts   63,69 

Ninth  district ,  starting,  stopping,  and  backing 
signals  in  ;   113 

Officers,  licensed: 
Reuorti>  of,  on  accidents   92 
Jtiiles  and  regulations  regarding   84 
Trials  of,  rules  of  i)ractice  for   114 
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Page. 
Officers,  Steamboat-Inspection  Service   5 
Official  records  and  documents,  public  inspec- tion of   Ill 
Oil  allowed  as  stores  on  passenger  steamers —  112 
Passengers,  deck  or  steerage,  assignment  of 

space  to   103 
Passenger  sail  vessels  and  barges: 

Ladders  on   77 
Life-saving  and  fire-fighting  equipment  of. . .  69 

Passenger  steamers: 
Definition  of   79,84 
Exclusion  of  certain  persons  from  bridge  and 

pilot  house  of   90 
FiredriU,etc.,on   102 Ladders  on   77 
Lifeboats  for   67-69 
Oil  and  petroleum  on   112 
Stairways  on   77 Watchmen  on   101 

Petroleum,  refined: 
Carrying  of,  on  passenger  steamers   113 
Receptacles  for   113 

Pilot  boats,  steam,  license  for  master  or  mate  of.  98 Pilot  house: 
E xclusion  of  certain  persons  from   90 
Flashing  of  searchlight  into,  prohibition  of...  114 

Pilot  rules  and  regulations,  issue  of,  to  licensees.  89 Pilots: 
Extension  of  route  of   90, 102 
Guidance  of,  by  rules  of  Board  of  Supervising 
Inspectors   102 

lUiterate,  issue  of  licenses  to   90 
License  of  {see  Licenses)   101 
Ptoute  of,  extension  of   90, 102 

Pipe^: 
Bfige   84 
Cast  iron  and  steel  in   49 
Copper,  requirements  for   46 
Feed,  joints,  flanges,  etc.,  of   47, 48 Fire   81 
Holes  for,  in  boilers,  reenforcement  of   47, 48 
Main  steam,  thickness  of,  and  pressure  al- lowable on   26 
Seamless  steel,  material,  inspection,  and  tests of   29 
Sounding   84 
Steam— For  fire  extinguishing,  requirements  for. . .  81 

Joints,  flanges,  etc.,  of   47,48 
Lap-welded,  annealing  of   48 
Lap-welded,  hydrostatic  test  of   48 Slip  joints  for   49 

Welded,  requirements  and  tests  for   48 Pitch: 
Of  rivets,  formulas  and  tables  to  determine. .  117 
Of  stays,  maximum   23 Plates: 
Extending  beyond  cylindrical  shell  of  ))oilcr 

over  furnace,  requirements  for   17 
Lap  joints  in,  formulas  and  tables  of  pitch  of rivets  for   117 
See  Boiler  plates. 

Plugs,  fusible,  in  boilers   52 
Porcupine-type  boilers,  pressure  allowable  on. .  60 Porto  Rico,  license  for  master  or  mate  of  coast- ing vessels  in   98 
Projectiles,  line-carrying   75 Pumps: 
Bouer-testing   82 
Fire   81,82 
Connection  of,  with  hold   84 

Steam,  approved  for  use  on  steam  vessels  128 
Purves  furnace   40 
Quenching  test,  steel  boiler  plates   12 
Railroad  passenger  cars  on  ferryboat,  unlocking of  doors  of   106 
Records,  official,  public  inspection  of   Ill 
Regulations,  pilot,  issue  of,  to  licensees   89 
Repairs: 

Inspr>ction  of  ves.sels  docked  for   104 Inspectors  must  be  notified  of   104 
Permit  to  i>roceed  to  other  ports  for   105 

Reports: 
Annual,  of  super/ising  inspectors   108 
Inspectors',  publication  of   108 

Page. 
Reports— Continued. 

Of  accidents — B  y  licensed  officers   92 
By  local  boards   110 

Of  boilers  inspected,  by  local  boards   109 
Of  examinations  into  alleged  violations  of 

steamboat  law,  by  local  boards   110 
Of  licenses  issued,  revoked,  suspended,  and 

refused,  by  local  boards   110 
Of  repairs,  by  engineer   92 
Of  steamers  gone  out  of  service,  by  local 
boards   110 

Of  steamers  inspected  and  refused  inspection 
by  local  boards   110 Of  unsafe  boilers  or  machinery,  by  engineer. .  92 

Tabular,  of  vessels  inspected,  etc.,  by  local 
boards   110 

Ring  buoys  may  be  required   75 Rivet  holes  in  boilers,  drilling  of ,  etc   17 
Rivets,  pitch  of,  etc.,  formulas  and  tables  for 
determining   117 

Rockets,  line-carrying   75 
Approved  for  use  on  steam  vessels   128 

Rule  I.— Boiler  plate   9 
Rule  II.— Boilers  and  attachments   15 
Rule  III.— Boats,  rafts,  bulkheads,  and  life- 

saving  appliances   61 
Rule  IV". — Fire  apparatus   79 Rule  V. — Licensed  officers   84 
Rule  VI.— Inspection  of  steamers   104 
Rule  VII.— Ferryboats   105 
Rule  VIII. — Excursion  steamers  and  barges. . .  107 
Rule  IX.— Duties  of  inspectors   108 Rule  X. — Miscellaneous   Ill Rules: 

Of  order  for  meetings  of  Board  of  Supervising 
Inspectors   124 

Pilot,  issue  of,  to  licensees   89 

Safetj^  valves   53 
Area  of   53-56 Lever   57 
Lever,  use  of,  prohibited  on  boilers  built  after 

June  30,  1906  -.   57 
Lock-up  for  steamers  that  have  carried  ex- cess of  steam   110 
Spring-loaded   57 Sail  vessels: 
Over  700  gross  tons,  license  for  master  or  chief mate  of   97, 98 
Passenger — Lifeboat  and  life-preserver  equipment  of. . .  69 

School-ships,  experience  on   99 Seacocks   57 
Searchlight,  flashing  of,  into  pilot  house,  pro- hibition of   114 
Semistcel   49 
Separators,  pressure  allowable  on   51 Shells.  See  Boiler  shells. 
Signals: Gong,  tube  to  return  sound  of,  to  pilothouse. .  112 

Starting,  stopping,  and  backing,  in  eighth, 
ninth,  and  part  of  fifth  districts   113 

Telegraph,  repetition  of   112 
Siphons,  steam: 
Approved  for  use  on  steam  vessels   128 
For  use  as  bilge  pipes   84 

Slip  joints  in  steam  pipe   49 Socket  bolts  in  flues   45 
Sounding  apparatus  and  hand  line,  deep  sea, 

required  on  certain  ocean  steamers   110 
Sounding  pipes  required   84 
Speaking  tube  between  pilot  house  and  engine room   112 
Stairways  on  passenger  steamers   77 
Stamps  on  boiler  plates: 
Inspector's   10 
Manufacturer's   9 

Station  bill  on  passenger  steamers   102 
Stay  bolts,  boiler,  requirements  for   18 
Stays,  boiler: Pitch  of   23 
Requirements  for   18 Stress  allowable  on   18 

Steamboat-Inspection  Service,  officers  of   5 
Steamboat  law,  violations  of,  report  of  inves- 

tigations of,  by  local  boards   110 
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steam-chimney  flues:  Page. 
Adamson  rings  in   44 
Angle  rings  in   43 
Pressure  allowable  on,  formulas  for   42-45 

Steamers  inspected,  refused  inspection,  and 
gone  out  of  service,  reports  on,  by  local 
boards   108 

Steam  fire  apparatus   74 
Steam  launches,  lifeboat  not  required  for   69 
Steam  pipe.   See  Pipe. 
Steam  pumps.   See  Pumps. 
Steel,  cast,  use  of,  in  boilers,  pipes,  and  con- nections  49-60 
Steering  apparatus,  extra,  on  steamers   77 
Steps  on  passenger  steamers   77 
Stop  valves  for  boilers   57 
Subpoenas  to  be  served  on  witnesses  in  trials of  licensed  officers   115 
Superheater.   See  Steam-chimney. 
Supervising  inspectors.  See  Inspectors. 
Tanks,  requirements  regarding   80 
Telegraph  between  pilot  house  and  engine 

room,  rep  etition  of  signals  on   112 
Telephone  required  between  pilot  house  and 

engine  room  on  certain  steamers  112 
Testing.  See  Boilers;  Boilers  plates,  etc. 
Testimony  of  inspectors,  method  of  obtaining, 

by  other  inspectors   115 
Towing  steamers,  stern- wheel,  lifeboats  for   67 Trials  of  licensed  officers: 

Rvdes  of  practice  for   114 
Tube  plates,  stress  allowable  on   30 

Tubes: 
Copper  and  brass,  in  water-tube  boilers   131 
Lap-welded,  material,  inspection,  and  tests  of.  26 Seamless  steel,  material,  tests,  and  gauging  of.  27 
Speaking,  between  pilot  house  and  engine room   112 
To  return  sound  of  gong  signals  to  pilot  house.  112 

Valves: 
Marking  of   50 
On  steam  fire  pipes   81 
Stop,  in  boilers   57 
See  Safety-valves. Vapor  fire  apparatus   81 

Vessels  inspected,  alphabetic  lists  of,  by  local 
inspectors  '.   110 Watch  on  steamers   101,113 

Water  gauge  on  boilers   52 Western  river  boilers   59 
Fenders  behind   81 

Whistles: 
On  motor  vessels   112, 131 
Steam,  location  of   109 
Steam,  unnecessary  sounding  of  prohibited-  114 

Witnesses,  examination  of,  in  trials  of  licensed 
officers   115 

Woodwork  near  boilers,  protection  of  *  58 
Yachts: 

License  as  pilot  of   97 
Under  15  gross  tons,  exemption  from  reports 

to  boards  of  inspectors  :   98 
Yukon  River  steamers,  lifeboats  for   68 
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AMENDED  STEAMBOAT-INSPECTION  RULES  AND  REGULATIONS. 

of 

Department  of  Commerce  and  Labor, 
Office  of  the  Secretary, 

Washington  J  March  12,  1910. 

To  supervising  and  local  inspectors,  Steawhoat- Inspection  Service,  and 
others  concerned: 

At  the  regular  annual  meeting  of  the  Board  of  Supervising  Inspect- 
ors, Steamboat-Inspection  Service,  held  in  Washington,  D.  C,  from 

January  19  to  February  21,  1910,  in  pursuance  of  section  4405, 
Revised  Statutes  of  the  United  States,  amendments  were  made  to  the 
following-named  sections  of  the  General  Rules  and  Regulations:  Sec- 

tions 1,  2  and  3  struck  out  and  sections  renumbered;  6,  7,  and  8,  Rule 
I;  2,  4,  9,  11,  12,  13,  15,  16,  17,  19,  20,  24,  25,  26,  28,  and  33  (new), 
Rule  II;  3,  20,  21,  and  23,  Rule  III;  13,  Rule  IV;  9,  20,  23,  26,  34,  38, 
39,  41,  42,  and  44,  Rule  V;  and  3  and  14  (new).  Rule  X. 

These  amendments  to  the  rules,  having  received  the  approval  of 
the  Secretary  of  Commerce  and  Labor,  have  now  the  force  of  law,  as 
provided  in  section  4405,  Revised  Statutes,  and  must  be  observed 
accordingly. 

The  title  of  placard  form  803  and  pamphlet  form  804,  which  read 
Pilot  Rules  for  the  Inland  Waters  of  the  Atlantic  and  Pacific  Coasts 

and  on  the  Gulf  of  Mexico,  except  rivers  emptying  into  the  Gulf  of 

Mexico  and  their  tributaries,"  was  amended  to  read  Pilot  Rules  for Certain  Inland  Waters  of  the  Atlantic  and  Pacific  Coasts  and  of  the 

Coast  of  the  GuLf  of  Mexico,"  and  other  similar  changes  were  made  in the  forms. 
Rule  VII  of  the  pilot  rules  contained  in  forms  803  and  804  was 

amended  by  substituting  the  words  Sunken  Meadows"  for  the 
words  ''Negro  Point." 

These  amended  pilot  rules  are  effective  on  and  after  April  1,  1910. 
The  rules  for  lights  for  barges  and  canal  boats  in  tow  of  steam  ves- 

sels were  amended  by  definitely  describing  the  waters  to  which  they 
apply,  and  so  as  to  include  scows. 

The  following  new  rule  relating  to  lights  required  to  be  carried  on 
vessels  was  adopted  by  the  board  and  approved  by  the  Secretary  of 
Commerce  and  Labor: 

WARNING  SIGNALS  FOR  WRECKS  AND  VESSELS  WORKING  ON  WRECKS  OR  ENGAGED  IN 
OTHER  SUBMARINE  WORK. 

Vessels  engaged  in  salvage  operations  on  a  wrecked  vessel,  whether  such  wreck  be 
fast  to  the  bottom  or  not,  or  vessels  made  fast  to  or  moved  over  or  near  a  wreck,  or  ves- 

sels engaged  in  recovering  sunken  cargo,  or  vessels  engaged  in  laying  a  pipe  line  under 
water,  or  on  any  submarine  work,  shall  display  by  day  a  red  flag,  and  by  night  two 
lighted  red  lanterns,  one  above  the  other,  at  a  distance  not  more  than  6  feet  and  not 
less  than  3  feet  apart,  visible  all  around  the  horizon. 

Steam  vessels  when  towing  a  wreck  shall  display  by  day  a  red  flag,  and  at  night  two 
lighted  red  lanterns,  one  above  the  other,  not  more  than  6  feet  or  less  than  3  feet  apart, 
in  addition  to  the  regular  lights  provided  by  law. 

Vessels  which  by  some  accident  or  emergency  are  compelled  to  anchor  in  a  channel 
outside  anchorage  limits  shall  at  night  display  two  red  lights  in  the  manner  prescribed 
above. 

(3) 
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The  acts  of  the  executive  committee  of  the  Board  of  Supervising 
Inspectors  in  the  meetings  of  July  30  and  October  15,  1909,  as 
approved  by  the  Secretary  of  Commerce  and  Labor,  were  ratified  by 
the  board,  which  action  of  the  board  was  approved  by  the  Secretary 
of  Commerce  and  Labor. 

The  life-saving  and  other  equipments  approved  by  the  board  at 
this  meeting,  which  also  received  the  approval  of  the  Secretary  of 
Commerce  and  Labor,  under  the  authority  of  section  4491,  Revised 
Statutes,  and  pipe  boilers  approved  by  the  board  at  this  meeting, 
under  the  provisions  of  section  4429,  Revised  Statutes,  are  included 

in  the  list  of  '^Instrum.ents,  machines,  and  equipments  approved  for 
use  on  vessels,''  and  in  the  list  of  approved  boilers,  in  this  publication. } 

Benj.  S.  Cable, 
Acting  Secretary. 



OFFICERS  OF  THE  STEAMBOAT-INSPECTION  SERVICE. 

Geo.  Uhler,  Supervising  Inspector-General, 
DiCKERSON  X.  Hoover,  Jr.,  Chief  Clerl^, 

Washington,  D.  C. 

SUPERVISING  INSPECTORS. 

First  district. — John  Bermingliam,  San  Francisco,  Cal. 
Second  district. — Ira  Harris,  New  York,  N.  Y. 
Third  district.— John  W.  Oast,  Norfolk,  Va. 
Fourth  district. — Joseph  J.  Dunn,  St.  Louis,  Mo. 
Fifth  district. — John  D.  Sloane,  Dubuque,  Iowa. 
Sixth  district. — Eugene  L.  Dorsey,  Louisville,  Ky. 
Seventh  district. — Daniel  J.  Dougherty,  Cincinnati,  Ohio. 
Eighth  district. — Charles  H.  Westcott,  Detroit,  Mich. 
Ninth  district. — James  Stone,  Cleveland,  Ohio. 
Tenth  district. — John  A.  Cotter,  New  Orleans,  La. 

TERRITORY  EMBRACED  IN  SUPERVISING  DISTRICTS. 

First  district  embraces  all  waters  and  rivers  of  the  United  States 
west  of  the  Rocky  Mountains,  and  the  Hawaiian  Islands. 

Second  district  embraces  the  waters  of  the  Atlantic  coast,  rivers, 
and  tributaries  between  the  Bay  of  Passamaquoddy  and  Cape  Charles. 

Third  district  embraces  the  waters  of  the  Atlantic  coast,  rivers, 
and  tributaries  between  Cape  Charles  and  Cape  Sable. 
Fourth  district  embraces  the  Mississippi  River  and  tributaries 

from  above  Greenfield,  Mo.,  up  to  and  including  Keokuk,  Iowa;  the 
Illinois  River,  below  Peoria,  and  the  Missouri  River  up  to  the  mouth 
of  the  Niobrara  River  at  its  junction  with  the  Missouri  River. 

Fifth  district  embraces  the  upper  Mississippi  River  and  its  tribu- 
taries above  Keokuk,  Iowa;  the  Red  River  of  the  North,  and  that 

part  of  the  Missouri  River  and  its  tributaries  above  its  junction  with 
the  Niobrara  River,  and  all  that  portion  of  Lake  Superior  bounded  by 
the  States  of  Minnesota  and  Wisconsin. 

Sixth  district  embraces  the  Ohio  River  and  tributaries  up  to  and 
including  Carrollton,  Ky.,  and  the  Mississippi  River  and  tributaries 
from  Greenville,  Miss.,  up  to  and  including  Greenfield,  Mo. 

Seventh  district  embraces  the  Ohio  River  and  tributaries  above 
Carrollton,  Ky. 

Eighth  district  embraces  all  the  waters  of  the  lakes  north  and 

west  of  Lake  Erie,  with  their  tributaries,  except  that  portion  of  Lake 
Superior  which  is  bounded  by  the  States  of  Minnesota  and  Wisconsin, 
and  also  includes  the  upper  portion  of  the  Illinois  River  down  to  and 
including  Peoria,  111. 

a  List  of  officers  and  clerks  corrected  to  March  9,  1910. 
(5) 
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Ninth  district  embraces  all  the  waters  of  the  River  St.  Lawrence, 
Lakes  Erie,  Ontario,  and  Champlain,  and  their  tributaries. 
Tenth  district  embraces  the  coast  and  tributary  waters  of  the 

Gulf  of  Mexico,  between  Cape  Sable  and  the  mouth  of  the  Rio  Grande, 
and  the  Mssissippi  River  and  tributaries  to  Greenville,  Miss.,  and 
Porto  Rico. 

LOCAL  INSPECTORS. 

Port. Of  hulls. Of  boilers. 

San  Francisco,  Cal  
 do  
 do  
 do  
 do  

Portland,  Oreg  
Seattle,  Wash  
 do  
 do  
 do  
 do  

Juneau,  Alaska  
St.  Michael,  Alaska. . . 
Honolulu,  Hawaii  
New  York,  N.  Y  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  
 do  

Boston,  Mass  
 do  
 do  
 do  

Philadelphia,  Pa  
 do  
 do  
 do  
 do  

New  London,  Conn... 
Albany,  N.  Y  
Portland,  Me  
Providence,  R,  I  
Bangor,  Me  
New  Haven,  Conn  
Norfolk,  Va  
 do  
 do  

Baltimore,  Md   do  
 do  
 do  

Charleston,  S.  C  
Savannah,  Ga  
Jacksonville,  Fla  
St.  Louis,  Mo  
Dubtique,  Iowa  
Duluth,  Minn  
Louisville,  Ky  
Evansvillo,  Ind  
Nashville,  Tenn  
Mompiiis,  Tenn  
(Mnciiinatl,  Ohio  
Pittsburg,  Pa  
I'oint  i'leasant,  W.  Va. 
Detroit,  Mich  

Ohica.^'o,  111  CJrand  Haven,  Midi. . . 
Marquette,  Mich  

O.  F.  Bolles  
Cecil  Brown,  assistant  
James  Guthrie,  assistant  
Frank  H.  Turner,  assistant  
John  N.  Ansell,  assistant  
Edward  S.  Edwards  
Bion  B.  Whitney  
Evan  Griffiths,  assistant  
Charles  F.  Herriman,  assistant. 
Edward  G.  Rouse,  assistant... 
Donald  S.  Ames,  assistant  a. . . 
Geo.  H.  Whitney  
Thomas  P.  Deering  
William  Howe  
Henry  M.  Seeley  
Geo.  T.  Charlton,  assistant  
Frank  J.  Smith,  assistant  
Charles  M.  Bunce,  assistant... 
Thos.  H.  Foster,  assistant  
Joseph  Watkinson,  assistant . . 
WiUiam  Norman,  assistant  
Henry  Wellman,  assistant  
CornehusH.  Smith,  assistant. . 
Everett  J.  MiUikin,  assistant. . 
H.  McG.  Taylor,  assistant  
Hector  R.  Campbell,  assistant. 
Alan  S.  Johnstone,  assistant. . . 
Humphrey  Jones,  assistant  
Wm.  A.  Carleton  
Oscar  G.  Haines,  assistant  
Henry  L.  Thompson,  assistant . 
Frank  C.  Lane,  assistant  d  
Redford  A.  Sargent  
Harry  S.  Miller,  assistant  
Hannon  M.  Power,  assistant.. 
Hugh  MacPherson,  assistant. , 
Peter  C.  Rickmers,  assistant.. . 
Wm.  E.  Withey  
Robert  B.  Keller  
George  A.  Pollister  Edward  Wilcox  
Chas.  O.  Cousins  
Victor  E.  Wright  
Robert  E.  Tapley  
Alexander  Calcott,  assistant... 
George  F.  Waite,  assistant  
Chas.  W.  Wright  
Richard  A.  Dunn,  assistant... 
August  E.  Blom,  assistant  
Ernest  13.  Sproul,  assistant  Frederick  B.  Rice  
Wm.  (}.  Lee  
Paul  H.  Tyler  
Archibald  (Jordon  
George  B.  Knapp  
John  Monaghan  
John  E.  Abraham  
Richard  IL  Williams  
George  M.  Green  
William  J.  Hodge  
John  K.  Peyton  
Isaac  15.  Williams  
Win.  IL  Clark  
P'rodorick  J.  Meno  Ira  15.  Mansfield  
Robert  Ileid  
Cliarlos  M.  York  

John  K.  Bulger. 
John  E.  Wynn,  assistant. 
Joseph  P.  Dolan,  assistant. 
John  B.  Wolters,  assistant. 
George  W.  Quinn,  assistant. Geo.  F.  Fuller. 
Robert  A.  Turner. 
Harry  C.  Lord,  assistant. 
Thomas  J.  Young,  assistant. 
Thomas  Short,  assistant. 
George  Q.  Weldin,  assistant. a Frank  H.  Newhall. 
Thomas  J.  Heeney. 
Carl  F.  Lehners. 
John  L.  Crone. 
Wm.  G.  Fenwick,  assistant. 
Wm.  H.  Powers,  assistant. 
Richard  F.  Wilson,  assistant. 
Charles  Stevv^art,  assistant. John  W.  Fleming,  assistant. 
John  J.  McCarthy,  assistant. 
John  Wright,  assistant. 
John  E.  Gunn,  assistant. 
Jesse  O.  Arkebauer,  assistant. 
Alfred  G.  Knights,  assistant. 
Frank  C.  Williams,  assistant. 
George  F.  Coleman,  assistant. 
John  B.  Hay  ward,  assistant.  & 
Edward  G.  Allen,  assistant. c Andrew  J.  Savage. 
Wm.  M.  Gilman,  assistant. 
Wilfred  Dougherty,  assistant. 
Albert  R.  Jackson,  assistant.^ David  H.  Howard. 
Samuel  A.  Mills,  assistant. 
John  E.  Wilson,  assistant. 
Clement  A.  Mattson,  assistant. 
Joseph  N.  J.  Seltzer,  assistant. 
John  Stewart. 
Andrew  Gaul. 
John  H.  Trevett. 
Chas.  A.  Potter. 
Walter  L.  Blaisdell. 
Frederick  L.  Dennis. 
Edward  W.  Bray. 
Thomas  J.  Hanlon,  assistant. 
Henry  L.  Simpson,  assistant. 
Edwin  F.  White. 
Michael  Stanton,  assistant. 
David  C.  Young,  assistant. 
Joseph  K.  Cotton,  assistant. John  T.  Borden. 
Edward  B.  Fitzgerald. 
Chas.  A.  Spencer. 
Wm.  J.  Macdouald. 
James  I.  Cary. 
Michael  F.  Chalk. Charles  T.  Greenwood. 
John  II.  Moore. 
Joe  M.  St.  John. 
Henry  C.  Waltz. 
George  W.  Daiiieron. (Miarlos  (J.  Thomas. 
James  W.  Kidney. 
(Jeorge  M.  Milne. 
Roy  I..  Peck. Charles  C.  Eokliff. 
Charles  M.  Gooding. 

a  Detailed  to  Portland.  Oreg. 
b  Detailed  to  Pit  tsburg,  I'a. 

c  Detailed  to  Coatesville,  Pa. 
d  Detailed  to  Providence,  R.  I. 
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LOCAL  INSPECTORS— Continued. 

District. 

Eighth. 

Ninth. 

Tenth. 

Port. 

Milwaukee,  Wis...  do  
 do  
 do  
 do  

Port  Huron,  Mich. 
Cleveland,  Ohio... 
Buffalo,  N.Y  
 do  
 do  

Burlington,  Vt  
Oswego,  N.  Y  
Toledo,  Ohio  
New  Orleans,- La   do  
 do  

Apalachicola,  Fla  
Galveston,  Tex  
Mobile,  Ala  
San  Juan,  Porto  Rico . 

Of  hulls. 

Frank  W.  Van  Patten  
Thos.  W.  Swift,  assistant  
Henry  C.  McCallum,  assistant  a 
Gustav  E.  Atkinson,  assistant^ 
Samuel  Thurston,  assistant  c. . Willis  W.  Stewart  
Nils  B.  Nelson  
Frederick  L.  R.  Pope  
James  M.  Todd,  assistant  
Thomas  W.  Gould,  assistant  d. 
John  R.  Molther  
Charles  A.  Potter  
Benjamin  F.  Kelly  
Robert  J.  McBride,  assistant. . 
Henry  O.  Lueders,  assistant.. 
George  H.  Whiteside  John  Leech  
Samuel  Taylor  
Wm.  K.  Martin  

Of  boilers. 

William  A.  Collins. 
Perry  N.  Knaggs,  assistant. 
John  T.  Farnham,  assistant. a 
William  Nicholas,  assistant. i> 
George  Purvis,  assistant. c Frank  Van  Liew. 
James  McGrath. 
Wm.  P.  Nolan. 
Robert  Noone,  assistant. 
Silas  H.  Hunter,  assistant.^ Andrew  I.  Goodhue. 
Robert  Chestnut. 
Wm.  F.  Plietz. 
Cecil  N.  Bean. 
Peter  J.  Dromgool,  assistant. 
Robert  F.  Hall,  assistant. 
Alton  Pierce. 
Felix  Smith. 

Eugene  O'Brien.  ' Harold  F.  Bean. 

a  Detailed  to  Detroit,  Mich. 
b  Detailed  to  Chicago,  111. 

c  Detailed  to  Grand  Haven,  Mich. 
d  Detailed  to  Cleveland,  Ohio. 

Clerk  to  Supervising  Inspector,  Second  District 

Walter  Richards,  New  York,  N.  Y. 

Clerhs  to  local  hoards. 

Thomas  R.  Craigie,  San  Francisco,  Cal. 
Hugo  Hauser,  San  Francisco,  Cal. 
Arthur  F.  Merrill,  Portland,  Oreg. 
Willis  H.  Rooks,  Seattle,  Wash. 
Wesley  E.  Walker,  Seattle,  Wash. 
James  J.  Sullivan,  Honolulu,  Hawaii. 
Frank  J.  Dunlea,  New  York,  N.  Y. 
John  Groener,  jr.,  New  York,  N.  Y. 
Joseph  C.  Trotter,  New  York,  N.  Y 
Charles  M.  Hoffman,  New  York,  N.  Y. 
Thomas  B.  Martin,  New  York,  N.  Y. 
William  C.  Osborne,  New  York,  N.  Y. 
John  J.  J.  Halloran,  New  York,  N.  Y. 
Max  Rolnik,  New  York,  N.  Y. 
Herman  Guth,  New  York,  N.  Y. 
Horace  N.  Woodruff,  New  York,  N.  Y. 
George  A.  Copeland,  Boston,  Mass. 
John  M.  B.  Kelly,  Boston,  Mass. 
James  E.  Gallagher,  Philadelphia,  Pa. 
William  E.  McFarland,  Philadelphia,  Pa. 
Chas.  W.  Loux,  Philadelphia,  Pa. 
John  J.  Mclntee,  New  London,  Conn. 
Thomas  J.  Reilly,  Albany,  N.  Y. 
Wm.  H.  O'Brion,  Portland,  Me. 
James  N.  Stover,  Providence,  R.  I.^ 
Earl  Crandlemire,  Bangor,  Me. 
John  S.  Conway,  New  Haven,  Conn. 
George  M.  Kitzmiller,  Norfolk,  Va. 
Wm.  G.  Collings,  Norfolk,  Va. 
Chas.  L.  Wiegand,  Baltimore,  Md. 
George  B.  Sprow,  jr.,  Baltimore,  Md. 

George  E.  Meddaugh,^  Baltimore,  Md. 
Harry  F.  Kabernagel,  Charleston,  S.  C. 
George  A.  Gregory,  Savannah,  Ga. 
Henry  R.  Maxey,  Jacksonville,  Fla. 
Henry  E.  Folluo,  St.  Louis,  Mo. 
Wm.  R.  Oliver,  Dubuque,  Iowa. 
Donald  McLennan,  Duluth,  Minn, 
Arley  R.  Kimmerling,  Louisville,  Ky. 
Emory  F.  Kohlmeier,  Evansville,  Ind. 
Ozro  W.  Brumfiel,  Nashville,  Tenn. 
James  F.  Reed,  Memphis,  Tenn. 
Augustus  W.  Snyder,  Cincinnati,  Ohio. 
Victor  M.  Grubb,  Pittsburg,  Pa. 
Alfred  J.  Doyle,  Detroit,  Mich. 
Arthur  E.  Schutt,  Chicago,  111. 
Elmer  C.  Hurless,  Grand  Haven,  Mich. 
Elmer  H.  Becktell,  Marquette,  Mich. 
Lee  R.  Whitney,  Milwaukee,  Wis. 
David  McArron,  Port  Huron,  Mich. 
Edward  Lawlor,  Cleveland,  Ohio. 
John  E.  Mulroy,  Buffalo,  N.  Y. 
Harold  R.  Bassett,  Buffalo,  N.  Y. 
Willis  E.  Monty,  Burlington,  Vt. 
Charles  F.  Hager,  Oswego,  N.  Y. 
Edward  M.  Mansuy,  Toledo,  Ohio. 
George  J.  West,  New  Orleans,  La. 
Frederick  J.  de  Moil,  New  Orleans,  La. 
Wm.  J.  Glasgow,  Apalachicola,  Fla. 
Ben  L.  Read,  Galveston,  Tex. 
J.  Brooks  Clark,  Mobile,  Ala. 
Frank  S.  Miller  San  Juan,  P.  R. 

«  Detailed  to  Coatesville,  Pa. 





GENERAL  RULES  AND  REGULATIONS. 

Rule  I. — Boiler  Plate. Section. 

Bending  and  quenching  test  of  steel   5 
Bending  test  of  iron   6 
Bessemer  steel  plate  allowed  for  tubes   5 
Boilers  used  for  other  than  marine  purposes  allowed  under  certain 
conditions   2 

Chemical  test  required  of  steel  plate   5 
Ductility  and  other  qualities  of  steel  plate,  how  obtained   5 
Ductility  and  other  qualities  of  iron  plate,  how  obtained   6 
Foreign-built  boilers  of  vessels  admitted  to  American  registry  . .  8 
Form  of  recording  tests   7 
Gauge  for  determining  the  thickness  of  boiler  plates   7 
Iron  plates,  tests  required  of   6 
Manufacturers  to  furnish  affidavit   7 
Manufacturer's  affidavit,  form  of   7 
Plates,  how  to  be  stamped  by  manufacturer   1 
Plates,  how  to  be  stamped  by  inspectors   3 
Plates  for  repairs  or  to  be  carried  in  stock  may  be  tested  at  mills.  3 
Physical  test  required  of  steel  plate   5 
Physical  test  required  of  iron  plate   6 
Sample  pieces,  dimensions  of,  and  how  prepared   4 
Steel  plates,  only  basic  or  acid  open-hearth  to  be  allowed,  except Bessemer  steel  for  tubes   5 
Steel  plate,  tests  required  of   5 
Steel  plate,  certificate  required  of  kind  of  manufacture,  and  of 

chemical  analysis  of   5 
Tensile  strength,  how  obtained   4 
Tensile  strength  of  foreign-built  boilers  admitted  to  American 
registry   8 

STAMPS. 

1 .  Every  iron  or  steel  plate  intended  for  the  construe-  §  4431;  r.  s. 
tion  or  repairs  of  boilers  to  be  used  on  steam  vessels  shall 
be  stamped  by  the  manufacturer  in  the  following  manner : 

At  two  diagonal  corners,  at  a  distance  of  about  8  inches 
from  the  edges,  and  at  or  near  the  center  of  the  plate, 
with  the  name  of  the  manufacturer,  place  where  manu- 

factured, and  the  number  of  pounds  tensile  stress  it  will 
bear  to  the  sectional  square  inch:  Provided,  That  on  or 
after  July  1,  1910,  no  iron  or  steel  plate  intended  for  use 
in  the  construction  or  repairs  to  marine  boilers  shall  be 
stamped  with  the  tensile  strain  until  after  it  has  been 
tested  by  the  inspector,  and  all  such  iron  or  steel  plates 
shall  then  be  stamped  with  the  number  of  pounds  tensile 
strain  it  will  bear  to  the  sectional  square  inch  in  accord- 

ance with  section  4431  of  the  Revised  Statutes:  It  is 

further  provided,  That  all  tested  plate  in  stock  at  the  time 
of  approval  of  these  rules  shall  be  accepted  for  the  ten- 

sile strength  stamped  on  such  plates  at  the  time  of  the 
inspection. 

(9) 
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2.  Boilers  built  since  February  28,  1872,  of  material 
stamped  and  tested  according  to  the  requirements  of  sec- 

tion 4430,  Revised  Statutes,  and  having  a  record  thereof 
in  the  office  of  the  local  inspectors  in  the  district  where 
the  boiler  was  built  or  intended  to  be  used,  may  be  used 
for  marine  purposes,  notwithstanding  that  such  boilers 
may  have  been  used  for  other  purposes:  Provided,  That 
in  the  judgment  of  the  local  inspectors  they  are  deemed 
safe  for  the  purpose. 

3.  If  the  plates  possess  the  physical,  chemical,  and 
other  la\\^ul  qualities  required  by  these  rules,  the  in- 

spector making  the  test  shall  stamp  the  plate  near  the 

manufacturer's  stamp,  with  the  official  stamp  of  the 
United  States  Steamboat-Inspection  Service,  and  with 
the  initials  of  his  name  and  a  serial  number. 

Plates  may  be  tested  and  inspected  at  the  mills  for  re- 
pairs to  marine  boilers  or  to  be  carried  in  stock,  the  report 

of  such  test  to  be  in  duplicate,  one  copy  to  be  furnished 
through  the  supervising  inspector  to  the  local  inspectors 
in  the  district  where  the  purchaser  of  such  material  is 
located,  and  the  other  to  the  purchaser,  who  shall  deliver 
a  copy  of  the  same  to  the  parties  using  the  material,  who, 
in  turn,  shall  submit  the  same  to  the  local  inspectors  in 
the  district  where  the  material  is  to  be  used,  before  being 
assembled  in  the  boiler.  Steamers  carrying  such  repair 
material  to  be  used  in  emergencies  shall  carry  the  record 
of  each  sheet  of  such  material  on  board. 

TESTING. 

§§  4430,  4431,  4.  After  June  30,  1905,  every  iron  or  steel  plate  sub- 
ject  to  tensile  strain,  to  be  used  in  the  construction  or 
repairs  of  boilers  for  steamers  subject  to  the  provisions  of 
Title  LII,  shall  be  inspected  and  tested  by  an  inspector 
duly  authorized  under  the  provisions  of  said  title,  as 
follows : 

All  material  must  be  free  from  laminations,  cracks, 
scabs,  or  other  defects  tending  to  reduce  its  strength. 

All  plates  which  show  defects  in  these  or  other  respects 
shall  be  rejected. 

From  each  sheet  to  be  used  in  the  shell  or  other  part  of 
boiler  which  is  subjected  to  tensile  strain,  two  test  pieces 
shall  be  taken,  one  for  the  tensile  test  and  one  for  the 
bending  test.  The  piece  for  tensile  test  shall  be  taken 
from  the  side  of  the  plate  near  the  end,  and  the  piece  for 
bending  test  shall  be  taken  from  the  side  at  the  opposite 
end  of  the  plate  near  the  end.  Where  pieces  are  to  be 
used  for  butt  stra})s,  reenforcing  plates,  for  man  and  hand 
holes,  cap  flanges  for  steam  or  water  legs  or  pipes,  the 
same  may  be  cut  from  one  ])late  tested  same  as  a  plate  for 
shell,  each  of  such  small  plates  to  be  stamped  with  the 
same  serial  nund)er  as  the  })late  from  whicli  it  was  cut, 
followed  by  a  figure  showing  the  total  number  of  pieces 
cut  from  such  plate. 

(I) 
§  4430,  R.  S. 

4431,  R.  S. 
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All  the  pieces  shall  be  prepared  so  that  the  skin  shall  (I,  4) 
not  be  removed,  the  edges  only  planed  or  shaped. 

In  no  case  shall  test  pieces  be  prepared  by  annealing  or 
reduced  in  size  by  hammering. 

Tensile-test  pieces  shall  be  at  least  16  inches  in  length, 
from  1 J  to  3^  inches  in  width  at  the  ends,  which  ends  shall 
join  by  an  easy  fillet,  a  straight  part  in  the  center  of  at 
least  9  inches  in  length  and  from  1  to  inches  in  width,, 
in  form  according  to  the  following  diagram,  marked  with 
light  prick  punch  marks  at  distances  1  inch  apart,  spaced 
so  as  to  give  8  inches  in  length:  Provided,  liowever,  That 
where  samples  are  tested  on  the  testing  machines  of  the 

Steamboat-Inspection  Service  the  test  pieces  shall  not 
have  a  greater  width  on  the  ends  than  2  inches,  and  shall 
be  1  inch  wide  in  the  straight  part  in  the  center. 

^    About  3  inches.  \. 9  inches.  ^    About  3  inches,  j. 

STEEL  PLATES. 

5.  Only  steel  plates  manufactured  by  what  is  known  §4<30,  r.  s. 
as  the  basic  or  acid  open-hearth  processes  will  be  allowed 
to  be  used  in  the  construction  or  repairs  of  boilers  for 
marine  purposes,  and  the  manufacturer  shall  furnish  a 
certificate  with  each  order  of  steel  tested,  stating  the 
technical  process  by  which  said  steel  was  manufactured. 
This  is  not  intended  to  apply  to  plates  used  in  the  con- 
true  tion  of  Bessemer  steel  tubes. 

No  plate  made  by  the  acid  or  basic  process  shall  contain 
more  than  .04  per  cent  of  phosphorus  and  .04  per  cent  of 
sulphur,  to  be  determined  by  analysis  by  the  manufac- 

turers, verified  by  them,  and  a  copy  furnished  the  inspector 
for  each  order  tested;  which  analysis  shall,  if  deemed 
expedient  by  the  Supervising  Inspector-General,  be  veri- 

fied by  an  outside  test  at  the  expense  of  the  manufacturer 
of  the  plate. 

For  steel  plates  the  sample  must  show,  when  tested,  an 
elongation  of  at  least  25  per  cent  in  a  length  of  4  inches 
for  thickness  up  to  one-fourth  inch,  inclusive;  in  a  length 
of  6  inches  for  all  plates  over  one-fourth  inch.  The  sam- 

ple must  also  show  an  average  reduction  of  sectional  area 
as  follows:  At  least  50  per  cent  for  thicknesses  up  to  and 
including  one-half  inch,  45  per  cent  for  thicknesses  over 
one-half  to  three-fourths  inch,  inclusive,  and  40  per  cent 
for  thicknesses  over  three-fourths  of  an  inch. 

Quenching  and  bending  test. — Quenching  and  bending 
test  pieces  shall  be  at  least  12  inches  in  length  and  from  1 
to  34  inches  in  width.  The  sides  where  sheared  or  planed 
must  not  be  rounded,  but  the  edges  may  have  the  sharp- 

ness taken  off  with  a  fine  file.    The  test  piece  shall  be 
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(I,  5)  heated  to  a  cherry  red  (as  seen  in  a  dark  place)  and  then 

plunged  into  water  at  a  temperature  of  about  82°  F. 
Thus  prepared,  the  sample  shall  be  bent  to  a  curve,  the 
inner  radius  of  which  is  not  greater  than  one  and  one-half 
times  the  thickness  of  the  sample,  without  cracks  or  flaws. 
The  ends  must  be  parallel  after  bending. 

IRON  PLATES. 

§  4403,  R.  s.  g  Samples  from  iron  plate  intended  for  use  in  the  con- 
struction or  repairs  to  marine  boilers  shall  show  an 

elongation  of  at  least  15  per  cent  in  a  length  of  8  inches. 
The  sample  must  also  show  a  reduction  of  area  as  fol- 

lows : 

For  samples  showing  45,000  pounds  tensile  strength,  15 
per  cent,  and  for  each  additional  1,000  pounds  tensile 
strength  up  to  55,000  pounds  add  1  per  cent. 

For  samples  over  55,000  pounds  to  60,000  pounds  ten- 
sile strength,  25  per  cent  only  will  be  required. 

Bending  test. — Bending  test  pieces  shall  be  at  least  12 
inches  in  length  and  from  1  to  3^  inches  u\  width.  The 
sides  where  sheared  or  planed  must  not  be  rounded,  but 
the  edges  may  have  the  sharpness  taken  off  with  a  fine  file. 

Thus  prepared,  the  sample  shall  be  bent  cold  to  an 

angle  of  90°  to  a  curve,  the  inner  radius  of  which  is  not 
greater  than  one  and  one-half  times  the  thickness  of  the 
sample,  without  cracks  or  flaws. 

RECORD  OF  TESTS. 

§  4405,  R.s.  7  ̂ \\  tests  made  of  boiler  material  must  be  recorded 
upon  a  table  of  the  following  form: 

Tensile  tests  of  samples  of  material  intended  to  be  employed  in  the  construc- 
tion of  boilers  of  steam  vessels  made  on  testing  machine. 

Date  
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made.  
[ 
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The  gauge  to  be  employed  by  inspectors  to  determine 
the  thickness  of  })()iler  phitos  and  the  widths  in  the  table 
will  be  any  stanchird  American  gauge  furnished  by  the 
Department  of  Commerce  and  Labor. 
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[Form  935.] 

AFFIDAVIT  OF  MANUFACTURER  OF  MARINE  STEAM  BOIL- 
ERS CONSTRUCTED  OF  MATERIAL  TESTED  AT  THE 

MILLS. 

(T,  7) 

State  of  ,  County  of  ,  ss: 
On  this  day  of  ,  A.  D.  190-,  personally  appeared  belore    §  4<05,  R.  s. 
me,  ,  a  notary  public  in  and  for  the  county  of  
and  State  of  ,  Mr.  ,  who,  being  duly  sworn,  deposes 
and  says  that  he  is  ,  of  ,  boiler  manufac- 

turer, and  has  contracted  to  build  —  marine  boiler  for  , 
of  ,  plate  stamped  T.  S.,  from  plate  manu- 

factured by  ,  of  ,  which  plate  was  tested  at 
the  mills  by  a  L'nited  States  assistant  inspector,  as  provided  in  the  act  of Congress  approved  January  22,  1894,  each  of  said  plates  having  stamped 
thereon  the  words  "U.  S.  assistant  inspector"  and  the  initials,  , and  numbered  as  follows:  . 

No  plate  for  shell  or  other  part  of  boiler  subject  to  tensile  strain, 
other  than  herein  specified,  will  be  used  in  the  construction  of  said 
boiler    ,  the  dimensions  of  which  will  be :  Length,  ;  diameter,  . 
Number  of  tubes,  ;  length,  ;  thickness,  ;  diameter,  . 
Number  of  flues,  ;  length,   ;  thickness,   ;  diameter,   . 
Number  of  furnaces,  ;  length,  ;  thickness,  ;  diameter,  . 
Kind  of  furnaces,  ;  round,  ;  corrugated,  ;  flat  sides,  ; 
thickness  of  plates  of  cylindrical  shell  of  boiler,  ;  thickness  of  side 
sheets  in  flat  side  of  furnace,  ;  thickness  of  flat  top  sheet  of  back 
connection,   ;  thickness  of  plates  of  cylindrical  shell  of  back  con- 

nection,  ;  thickness  of  material  of  boiler  heads,  ;  thickness  of 
tube  sheets,  ;  thickness  of  plates  of  shell  of  steam  chimney,  ; 
thickness  of  plates  in  lining  of  steam  chimney,  ;  thickness  of  side 
sheets,   ;  kind  of  rivets  (iron  or  steel),   ;  diameter  of  rivet 
holes,  ;  pitch  of  rivets,  .    All  rivet  holes  in  the  boiler  and 
in  the  steam  and  mud  drums,  and  all  holes  for  stay  bolts  and  tubes, 
drilled  and  no  part  punched,  .    Steam  pressure  for  which  boiler 
is  to  be  inspected,   pounds.    Style  of  boiler,   .    Boiler  to  be 
installed  upon  the  steamer  . 

Signature  ■  —  . 
Subscribed  and  sworn  to  before  me  this  day  of  ,  19 — . 

[notary's  seal.]   , 
Notary  Public. 

Note.— Inspectors  will  not  accept  this  affidavit  without  the  data  required,  unless 
accompanied  hy  a  satisfactory  explanation  in  writing,  to  be  filed  with  the  affidavit. 

[Form  936.] 

AFFIDAVIT    OF    MANUFACTURER    OF    MARINE  STEAM 
BOILERS. 

State  of  ,  County  of  ,  ss: 
On  this  day  of  ,  A.  D.  19 — ,  personally  appeared  before    §  ̂405,  R.  s. 
me,  ,  a  notary  public  in  and  for  the  county  of  and 
State  of  ,  Mr,  ,  who,  being  duly  sworn,  deposes  and 
says  that  he  is  ,  of  ■  ,  boiler  manufacturer, 
and  that  the  accompanying  samples  of  ,  manufactured  by  

 ,  of  ,  were  cut  from  plates  stamped  T.  S., 
which  are  to  be  used  in  the  construction  of  —  ■  marine  boiler  for 

 ;  and  no  plate  for  shell  or  other  part  of  boiler  subject  to  tensile 
strain  of  less  tensile  strength  or  quality  than  herein  specified  will  be 
used  in  the  construction  of  said  boiler,  the  dimensions  of  which  will  be: 
Length,   ;  diameter,   .    Number  of  tubes,   ;  length,   ; 
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thickness,  ;  diameter,  .    Number  of  flues,  ;  length,   ; 
thickness,   ;  diameter,   .    Number  of  furnaces,   ;  length, 

 ;  thickness,  ;  diameter,  .    Kind  of  furnaces,  ;  round, 
 ;  corrugated,   ;  flat  side,   .  Thickness  of  plates  of  cylin- 

drical shell  of  boiler,  ;  thickness  of  side  sheets  in  flat  side  of  furnace, 
•  ;  thickness  of  plates  of  cylindrical  shell  of  back  connection,  ; 
thickness  of  flat  top  sheet  of  back  connection,  ■  ;  thickness  of  ma- 

terial of  boiler  heads,   ;  thickness  of  tube  sheets,   ;  thickness 
of  plates  of  shell  of  steam  chimney,  ;  thickness  of  plates  in  lining 
of  steam  chimney,   ;  thickness  of  side  sheets,   ;  kind  of  rivets 
(iron  or  steel),  ;  diameter  of  rivet  holes,  ;  pitch  of  rivets,  . 
All  rivet  holes  in  the  boiler  ,  and  in  the  steam  and  mud  drums,  and 
all  holes  for  stay  bolts  and  tubes,  drilled  and  no  part  punched,   . 
Steam  pressure  for  which  boiler  is  to  be  inspected,  pounds.  Style 
of  boiler,  .    Boiler  to  be  installed  upon  the  steamer  . 

Signature  . 
Subscribed  and  sworn  to  before  me  this  day  of  ,  19 — . 
[notary's  seal.]   , Notary  Public. 

Inspectors  will  not  accept  this  affidavit  unless  the  data 
required  are  given,  unless  accompanied  by  a  satisfactory 
explanation  in  writing,  to  be  filed  with  the  affidavit. 

Inspectors  may  make  requisition  on  the  Department 
for  the  necessary  supply  of  blank  affidavits  for  the  use  of 
boiler  manufacturers. 

FOREIGN-BUILT  BOILERS. 

4405,  R.  s.  8.  Boilers  of  foreign  built  vessels  admitted  to  Ameri- 
can registry  shall  be  deemed,  if  of  iron,  to  have  a  tensile 

strength  of  45,000  pounds  to  the  sectional  square  inch; 
and,  if  of  steel,  to  have  a  tensile  strength  of  50,000  pounds 
to  the  square  inch:  Provided,  however,  That  when  the 
local  inspectors  of  steamboats  are  furnished  with  an  au- 

thentic copy  of  the  tensile  tests  of  the  material  entering 
into  the  construction  of  such  boilers,  the  boilers  shall  be 
inspected  and  tested  in  accordance  with  the  rules  and 
regulations  of  the  Board  of  Supervising  Inspectors  and 
allowed  a  steam  pressure  in  accordance  with  the  tensile 
strength  of  the  material  and  general  condition  of  the 
boilers. 

Rui.E  II. — Boilers  and  Attachments. 
Section. 

Adamson  type  of  furnace  flue,  pressure  allowable  on   16 
Affidavit  required  of  boiler  manufacturers  using  tested  steel  braces.  17 
Angle  stitTcners  for  curved  surfaces   14 
Banca-tiu  plugs,  how  inserted   23 
Bessemer,  acid,  or  basic  open-hearth  steel  may  be  used  for  tubes. .  13 
Blueprint  or  tracing  doscrij)tive  of  boiler   ],  32 
Brown's  tyi)e  of  furnace  flue,  pressure  allowable  on   16,  17 Butt  straps,  thickness  of   5 
Boilers,  auxiliary,  for  seagoing  steamers   8 
Boilers,  coil  and  i)ii)e,  inspection  of   32 
Boilers,  date  of  building  of   22 
Boilers,  flash   24 
Boilers,  space  required  from  woodwork  and  at  back  enil  of   29 
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Section. 
Boilers,  tubular,  vertical   16 
Bumped  heads,  manhole  in   12 
Bumped  heads,  material  of   12 
Cast  steel,  cast  iron,  and  other  material,  when  allowed  to  be  uesd. .  20 
Combustion  chambers  and  back  connections   10, 14 
Cone  tops,  pressure  allowable  on   16 
Concave  and  convex  heads  of  boilers,  pressure  allowable  on   -12 
Corrugated  flues,  manner  of  ascertaining  thickness  of   16 
Copper  pipes,  steam,  thickness  of   19 
Copper  and  brass  tubes,  water-tube  boilers  using  liquid  fuel   32 
Date  of  building  of  boiler   22 
Diagonal  stays,  area  of   9 
Donkey  boilers,  inspection  of   8 
Drilled  rivet  holes,  when  required   2 
Drilling  to  determine  thickness  of  plate  of  old  boilers   6 
Drums  and  heads  of  water-tube  boilers   32 
Electric  process  of  welding  allowable   33 
Evaporators,  steam  pressure  allowable  on   20 
Feed  and  steam  pipes   19 
Feed  water,  temperature  of   21 
Feed- water  heaters  of  cast  iron,  pressure  allowable  on   20 
Ferrosteel   20 
Fittings  of  boilers,  material  for   20 
Flanges  of  copper  pipes   19 
Flanges  of  wrought  iron  and  steel  steam  pipes   19 
Flash  boilers   24 
Flat  heads  of  boilers,  pressure  allowable  on   12 
Flat  surfaces,  pressure  allowable  on   11 
Fox  type  of  furnace  flue,  pressure  allowable  on   16, 17 
Flues,  riveted,  table  of  pressure  allowable  on   15 
Flues,  space  required  between  flues  and  shell  of  externally  fired 
boilers  ■   31 

Flues  used  as  furnaces,  pressure  allowable  on   16 
Furnaces,  pressure  allowable  on   16 
Furnaces,  requirements  of  steel  for   16 
Furnace  shell,  top  of,  to  be  of  same  thickness  as  cylindrical  shell. .  3 
Fusible  plugs   23 
Girders,  pressure  allowable  on   10 
Gauge  cocks,  number  of,  and  how  to  be  inserted   24 
Gauges,  steam,  kind  admissible   25 
Gauges,  low-water  guard  to  prevent  getting  into  steam  pipe   24 
Gauges,  low- water,  in  use  prior  to  February,  1872   24 
Gauges,  low- water,  for  horizontal  cylindrical  boilers   24 
Gauges  to  record  steam  pressure  correctly  to  be  attached   25 
Gusset  stays,  area  of   9 
Heads,  concave  and  convex,  pressure  allowable  on   12 
Heads  of  drums,  tubulous  boilers,  construction  of   32 
Heads  of  boilers,  western  river  steamers,  thickness  of   31 
Heaters,  feed-water,  of  cast  iron,  pressure  allowable  on   20 
Holes  cut  in  boilers  to  be  strengthened   19 
Holes  cut  in  bilge  or  bottom  to  be  accessible   27 
Hydrostatic  pressure,  proportion  applied  to  steam  pressure  allowed .  7 
Hydrostatic  pressure  required  for  coil  and  pipe  boilers   32 
Huston  type  brace,  strain  allowable  on,  and  bending  test  required .  9 
Leeds  suspension  bulb  furnace   16 
Linings  of  steam  chimneys,  pressure  allowable  on   17 
Low- water  gauge,  western  river  steamers   31 
Location  of  fusible  plugs   23 
Main  steam  pipe,  thickness  of,  and  pressure  allowable  on   13 
Manhole  and  hand-hole  openings,  construction  of   19 
Manholes,  dimensions  of   30,  31 
Manifolds,  tees,  return  bends,  of  malleable  iron  or  cast  steel,  pres- 
sure for   32 
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Section. 

Manufacturer  of  steel  boiler  tubes  required  to  furnish  reports  of 
physical  tests    13 

Manufacturers  of  boilers  required  to  furnish  affidavit  of  tests  of 
steel  braces   9 

Manufacturers  of  boilers  to  furnish  statement  descriptive  of  boiler 
and  affidavit   1 

Maximum  pitch  of  stays  on  flat  surfaces   11 
Morison  type  of  corrugated  furnace,  pressure  allowable  on   16,  17 
Mud-drum  connections,  diameter  of   19 
Oxy-acetylene  process  of  welding  allowable   33 
Pipes  of  2  inches  and  under,  how  attached   19 
Pitch  of  stays,  maximum,  on  flat  surfaces   11 
Plate  containing  certain  data  to  be  attached  to  boilers   22 
Porcupine  boilers,  pressure  allowable  on   32  . 
Pressure,  steam,  how  to  determine   2 
Pressure  allowable  on  boilers  made  since  February  28,  1872   33 
Pressure  allowable  on  linings  of  steam  chimneys   17 
Pressure,  steam,  allowed  on  stays   9 
Pressure  allowable  on  girders   10 
Pressure,  hydrostatic,  how  applied  to  boilers  with  steam  chimneys.  7 
Pressure,  hydrostatic,  proportion  applied  to  steam  pressure  al- lowed   7 
Pressure  allowed  to  boilers  ten  years  old  or  more,  how  to  determine .  6 
Pressure  allowable  on  plain  flues   16 
Purves  type  of  furnace  flue,  pressure  allowable  on   16, 17 
Ribbed  flues,  manner  of  ascertaining  thickness  of   16 
Safety  valves,  construction  and  attachments  of   26 
Sea  cocks,  construction  of   27 
Semisteel   20 
Separators  of  cast  iron,  pressure  allowable  on   20 
Shell  plates  to  be  rolled  to  form  of  shell  with  grain  of  material   3 
Socket  bolts,  when  used  on  linings   18 
Stays  and  braces,  strains  allowable  on   9 
Steam  chimneys,  construction  of   17 
Steam  and  mud  drums   31 
Steam  drums,  when  may  be  made  of  copper  or  brass   32 
Steel  for  furnaces,  tensile  strength  and  elongation  required   32 
Stop  valves  between  check  valves  and  steam  and  feed  pipes   28 
Tubes  made  of  copper  or  brass   32 
Tube  plates,  pressure  allowable  on   14 
Tubes  made  of  charcoal  iron,  Bessemer,  acid,  or  basic  open-hearth 

mild  steel,  tests  and  reports  required   31 
Tubes,  thickness  of  material  required  for   13 
Valves,  how  marked   20 
Water  glass  required  on  all  boilers   24 
Welding  by  the  electric  and  oxy-acetylene  processes  allowable   33 
Woodwork  and  boilers,  space  required  between   29 

§  4405,  R.  s.  I  ̂  fi^Q  manufacturer  of  any  boiler  to  be  used  for  marine 
purposes  shall  furnish  the  inspectors  of  the  district  where 
such  boiler  or  boilers  are  to  be  inspected  duplicate  blue- 

prints or  tracinf]^s  (lescri])tive  of  same  for  their  ap})roval, 
one  of  which  shall  be  kei)t  on  file  in  the  ofhce  of  the  local 
inspectors  and  the  other  returned  to  the  manufacturer. 
Where  more  than  one  boiler  is  made  from  a  similar  desij^n, 

a  drawin*ij  of  which  is  on  file  in  the  local  inspector's  oflice, if  made  at  a  diirerent  date,  a  reference  to  such  drawinij:  on 
fde  is  all  that  shall  be  required.  The  maiuifacturer  shall 
also  furnish  tlie  inspectors  a  written  statement  of  the 
kind  of  material  and  size  of  rivets  to  be  used  in  the  con- 



17 

struction  of  such  boiler,  the  size  and  longitudinal  and  (II,  1) 
diagonal  pitch  of  the  rivet  holes  in  same,  and  distance 
from  center  of  rivet  holes  to  edge  of  plate,  as  well  as  the 
affidavit  required  by  section  9  of  Rule  I,  subscribed  to 
either  by  himself  or  authorized  agent  having  superin- 

tendence of  the  construction  of  such  boiler. 

CYLINDRICAL  SHELLS. 

2.  The  working  steam  pressure  allowable  on  cylindrical   §  4433,  r.  s. 
shells  of  boilers  constructed  of  plates  inspected  as  re- 

quired b}^  these  rules,  when  single  riveted,  shall  not  pro- 
duce a  strain  to  exceed  one-sixth  of  the  tensile  strength 

of  the  iron  or  steel  plates  of  which  such  boilers  are  con- 
structed; but  wdiere  the  longitudinal  laps  of  the  cylin- 

drical parts  of  such  boilers  are  double  riveted,  and  the 
rivet  holes  for  such  boilers  have  been  fairly  drilled  instead 
of  punched,  an  addition  of  20  per  cent  to  the  working 
pressure  provided  for  single  riveting  will  be  allowed. 

The  pressure  for  any  dimension  of  boilers  must  be  ascer- 
tained by  the  following  rule,  viz : 

Multiply  one-sixth  of  the  lowest  tensile  strength  found 
stamped  on  the  plates  in  the  cylindrical  shell  by  the 
thickness — expressed  in  inches  or  part  of  an  inch — and 
divide  by  the  radius  or  half  diameter,  also  expressed  in 
inches,  and  the  result  will  be  the  pressure  allowable  per 
square  inch  of  surface  for  single  riveting,  to  which  add  20 
per  cent  where  the  longitudinal  laps  of  the  cylindrical 
parts  of  such  boiler  are  double  riveted,  when  all  the  rivet 
holes  of  such  boiler,  including  steam  and  mud  drums, 
have  been  fairly  drilled  and  no  part  of  such  holes  has 
been  punched.  The  pressure  allowed  shall  be  based  on 
the  plate  whose  tensile  strength  multiplied  by  its  thick- 

ness gives  the  lowest  product. 
3.  Plates  of  iron  or  steel,  used  in  the  construction  of  §44i8,  r.s. 

boilers,  extending  beyond  the  cylindrical  shell  to  the  front 
of  the  boiler  over  the  furnaces,  shall  extend  at  least  12 
inches  below  the  center  of  the  shell,  and  shall  not  be  of 
less  tensile  strength  or  thickness  than  the  adjoining  sheets 

in  the-  cylindrical  portions  of  the  shell,  and  the  sheets 
forming  the  shell  shall  be  rolled  to  form  of  shell  with  the 
grain  of  the  material. 

HOLES  FOR   STAY  BOLTS   AND  TUBES,   RIVET   HOLES  AND 
BUTT  STRAPS. 

I 

4.  All  holes  for  stay  bolts  and  tubes  shall  be  fairly  §§  4418,  4<s3, 

drilled  and  no  part  punched.  ^"  ̂" 
The  diameter  of  rivets,  rivet  holes,  distance  between 

centers  of  rivets,  and  distance  from  centers  of  rivets  to 
edge  of  lap  for  different  thicknesses  of  plates  for  single 

34147—10  2 
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(II,  4)     and  double  riveting  sliail  be  determined  by  the  follomng 
rule : 

(See  Appendix,  pp.  119-125.) 
5.  Where  butt  straps  are  used  in  the  construction  of 

marine  boilers,  the  straps  for  single  butt  strapping  shall 
in  no  case  be  less  than  the  thickness  of  the  shell  plates; 
and  where  double  butt  straps  are  used,  the  thickness  of 
each  shall  in  no  case  be  less  than  five-eighths  (f )  the  thick- 

ness of  the  shell  plates. 

DRILLING  TO  DETERMINE  THICKNESS. 

§  443o,R.  s.  Q  j^^j  boiler  ten  years  old  or  more  shall,  at  the  first 
annual  inspection  thereafter,  be  drilled  at  points  near  the 
water  line  and  at  bottom  of  shell  of  boiler,  or  such  other 
points  as  the  local  inspectors  may  direct,  to  determine  the 
thickness  of  such  material  at  those  points;  and  the  steam 
pressures  allowed  shall  be  governed  by  such  ascertained 
thickness  and  the  general  condition  of  the  boiler. 

HYDROSTATIC  PRESSURE. 

§  4418,  R.  s.  7^  'pj^e  hydrostatic  pressure  applied  must  be  in  the  pro- 
portion of  150  pounds  to  the  square  inch  to  100  pounds 

to  the  square  inch  of  the  steam  pressure  allowed,  and  the 
inspector,  after  applying  the  hydrostatic  test,  must  thor- 

oughly examine  every  part  of  the  boiler. 
In  applying  the  hydrostatic  test  to  boilers  with  a  steam 

chimney  the  test  gauge  should  be  applied  to  the  water 
line  of  such  boilers. 

DONKEY  BOILERS. 

§  4418,  R.  s.  8.  Every  seagoing  steamer  carrying  passengers  for  hire 
shall  be  supplied  with  an  auxiliary  or  donkey  boiler  of 
sufficient  capacity  to  work  the  fire  pumps,  and  such  boilers 
shall  not  be  placed  below  the  lower  decks,  except  on  sin- 

gle-deck vessels,  on  any  steamer  hereafter  built  or  apply- 
mg  for  first  inspection  as  a  passenger  steamer. 

Donkey  boilers  must  be  inspected  in  the  same  manner 
as  the  main  boilers. 

STAYS. 

^§§  4405,  4418,  9,  'pho  maximum  working  pressure  in  pounds  allow- 
able per  square  inch  of  cross-sectional  area  for  stays  used 

in  the  construction  of  marine  boilers  where  same  are  accu- 
rately fitted  normal  to  supported  surfaces  and  properly 

secured  shall  be  ascertained  by  the  following  formula: 

p^Ax
C 

a 
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Where  P  =  working  pressure  in  pounds.        ̂     ̂   (II,  9) 
A  =  least  cross-sectional  area  of  stay  in  inches, 
a  =  area  of  surface  supported  by  one  stay,  in 

inches. 

C  =  a  constant,  6,000,  7,000,  8,000,  9,000  as  the 
case  may  be. 

C  =  9,000  for  tested  steel  stays  exceeding  2  J  inches 
in  diameter. 

C  =  8,000  for  tested  steel  stays  1|  inches  and  not 
exceeding  2  J  inches  in  diameter  when  such 
stays  are  not  forged  or  welded.  The  ends, 
however,  may  be  upset  to  a  sufficient  diam- 

eter to  allow  for  the  depth  of  the  thread. 
The  diameter  shall  be  taken  at  the  bottom 

of  the  thread,  provided  it  is  the  least  diam- 
eter of  the  stay.  All  such  stays  after  being 

upset  shall  be  thoroughly  annealed. 
C  =  8,000  for  a  tested  Huston  or  similar  type  of 

brace,  the  cross-sectional  area  of  which  ex- 
ceeds 5  square  inches. 

C  =  7,000  for  such  tested  braces  when  the  cross- 
sectional  area  is  not  less  than  1.227  and  not 
more  than  5  square  inches,  provided  such 
braces  are  prepared  at  one  heat  from  a  solid 
piece  of  plate  without  welds. 

C  =  6,000  for  all  stays  not  otherwise  provided  for. 

EXAMPLE. 

Required  the  working  pressure  of  a  stay  1  inch  in  diam- 
eter, pitched  6  inches  by  6  inches  center  to  center. 

w    1-                      (1  XIX. 7854)X  6,000     ̂ ^^^  , 
Workmg  pressure  =  6x~6  '  ̂   ̂^^-^  pounds. 

When  stay  bolts  and  stays  are  made  of  wrought  iron, 
they  shall  be  of  the  best  quality  of  refined  iron.  Material 
employed  in  the  construction  of  stays  not  otherwise  pro- 

vided for  must  be  sufficiently  cohesive  to  withstand 
stresses  to  which  subjected.  The  use  of  welded  stays  of 
any  form  is  positively  prohibited. 

TO  DETERMINE  THE  AREAS  OF  DIAGONAL  AND  GUSSET  STAYS. 

Multiply  the  area  of  a  direct  stay  required  to  support 
the  surface  by  the  slant  or  diagonal  length  of  the  stay; 
divide  this  product  by  the  length  of  a  line  drawn  at  right 
angles  to  surface  supported  to  center  of  palm  of  diag- 

onal stay.  The  quotient  will  be  the  required  area  of  the 
diagonal  stay. 

»  _axL 
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(II,  9)  Where  A  =  sectional  area  of  diagonal  stay. 
a  =  sectional'area  of  direct  stay. 
L  =  length  of  diagonal  stay. 
1==  length  of  line  drawn  at  right  angles  to 
•  boiler  head  or  surface  supported  to  center 

of  palm  of  diagonal  stay. 
Given  diameter  of  direct  stay  =  1  inch,  a  =  .7854,  L  =  60 

inches,  1  -  48  inches,  substituting  and  solving, 

A  =  r5  =  .981  sectional  area. 

Diameter  =1.11  inch  =  1 J  inch. 

The  sectional  area  of  gusset  stays,  when  constructed  of 

triangular  right-angled  web  plates  secured  to  single  or 
double  angle  bars  along  the  two  sides  at  right  angles,  shall 
be  determined  by  formula  for  diagonal  stays,  and  shall 
be  not  less  than  10  per  cent  greater  than  would  be  neces- 

sary for  a  diagonal  bolt  stay. 
The  diameter  of  a  screw  stay  shall  be  taken  at  the  bot- 

tom of  the  thread,  provided  it  is  the  least  diameter  of  the 
stay. 

For  all  stays  the  least  sectional  area  shall  be  taken  in 
calculating  the  stress  allowable. 

All  screw  stay  bolts  shall  be  drilled  at  the  ends  with  a 
one-eighth  inch  hole  to  at  least  a  depth  of  one-half  inch 
beyond  the  inside  surface  of  the  sheet.  Stays  through 
laps  or  butt  straps  may  be  drilled  with  larger  hole  to  a 
depth  so  that  the  inner  end  of  said  larger  hole  shall  not  be 
nearer  than  the  thickness  of  the  boiler  plates  from  the 
inner  surface  of  the  boiler. 

Such  screw  stay  bolts,  with  or  without  sockets,  may  be 
used  in  the  construction  of  marine  boilers  where  fresh 
water  is  used  for  generating  steam:  Provided,  however , 
That  screw  stay  bolts  of  a  greater  length  than  24  inches 
will  not  be  allowed  in  any  instance,  unless  tlie  ends  of 
said  bolts  are  fitted  with  nuts.  Water  used  from  a  sur- 

face condenser  shall  be  deemed  fresh  water. 
Holes  for  screw  stays  must  be  tapped  fair  and  true, 

and  full  tlircad. 
The  ends  of  stays  which  arc  upset  to  include  the  depth 

of  thread  shall  be  thoroughly  annealed  after  being  upset. 
The  sectional  area  of  pins  to  resist  double  shear  and 

bending,  accurately  fittecf  and  secured  in  crow  feet,  sling, 
and  similar  stays,  shall  1)0  at  least  equal  to  eight-tenths 
of  tlie  re(|uire(l  sectional  area  of  the  brace.  Breadth 
across  each  side  and  depth  to  crown  of  eye  shall  be  not 
less  tlian  .35  to  .55  of  diameter  of  pin.  In  order  to  com- 

pensate for  inaccurate  distril)ution  the  forks  should  be 
proportioned  to  support  two-thirds  of  the  load,  thickness 
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of  forks  to  be  not  less  than  .66  to  .75  of  the  diameter  of  (II,  9) 

pins. The  combined  sectional  area  of  rivets  used  in  securing 
tee  irons  and  crow  feet  to  shell,  said  rivets  being  in  ten- 

sion, shall  be  not  less  than  tlie  required  sectional  area  of 
brace.  To  insure  a  well-proportioned  rivet  point,  rivets 
shall  be  of  sufficient  length  to  completely  fill  the  rivet 
holes  and  form  a  head  equal  in  strength  to  the  body  of 
the  rivet.  All  rivet  holes  shall  be  drilled.  Distance  from 
center  of  rivet  hole  to  edge  of  tee  irons,  crow  feet,  and 
similar  fastenings  shall  be  so  proportioned  that  the  net 
sectional  areas  through  sides  at  rivet  holes  shall  equal  the 
required  rivet  section.  Rivet  holes  shall  be  slightly  coun- 

tersunk in  order  to  form  a  fillet  at  point  and  head. 
All  steel  .bars  used  as  stays  or  braces  and  braces  of  the 

Huston  type  to  be  allowed  a  stress  of  7,000,  8,000,  or 
9,000  pounds  per  square  inch  of  section  shall  be  tested  by 
the  inspectors,  in  lots  not  to  exceed  50  bars,  in  the  follow- 

ing manner:  Inspectors  shall  select  one  bar  or  brace 
from  each  lot  and  bend  one  end  of  such  bar  or  brace  cold 
to  a  curve,  the  inner  radius  of  which  is  equal  to  one  and 
one-half  times  the  diameter  of  the  test  bars  or  the  thick- 

ness of  the  brace,  as  the  case  may  be,  without  flaws  or 
cracks;  and  should  any  such  test  bar  or  brace  fail  in  the 
test,  the  lot  from  which  the  test  bar  or  brace  was  taken 
shall  not  be  allowed  to  be  used  in  the  construction  of 
marine  boilers. 

Boiler  manufacturers  desiring  to  use  tested  steel  stays 
or  braces  shall  be  required  to  furnish  the  inspectors  with 
the  following  form  of  affidavit  duly  filled  in: 

[Form  937.] 

State  of  ,  County  of  ,  ss: 
Personally  appeared  before  me,  a  notary  public  for  and  in  the  county 
of  and  State  of  ,  Mr.  ,  who,  being  first  duly 
sworn,  deposes  and  says  that  he  is  the  of  the  steam  boiler  works 
situated  at  ,  and  known  as  the  ,  and  that  the  lot  or  lots  of 
steel  bars  from  which  the  test  bars  were  taken  and  tested  by  the  in- 

spector on  the  - — —  day  of  ,  190-,  and  allowed  for  use  in  the  steam 
boiler-  to  be  constructed  for  the  steamer  —  ,  and  to  be  allowed  a 
strain  not  to  exceed  pounds  per  square  inch  of  section  as  a  working 
steam  pressure,  will  be  uaed  in  the  construction  of  the  boiler-  for  the 
steamer  ,  and  no  material  for  any  braces,  stays,  or  stay  bolts 
required  to  carry  a  strain  equal  to  pounds  per  square  inch  of 
section  will  be  used  as  braces,  stays,  or  stay  bolts  in  the  construction 
of  the  boiler-  for  the  said  steamer  unless  tested  by  the  inspector  and 
approved  by  him  in  accordance  with  the  requirements  of  law. 

Sworn  to  and  subscribed  before  me  this 
[notary's  seal.] 

 day  of  — ,  190-. 

Notary  Public. 
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(II)         TOPS  OF  COMBUSTION  CHAMBERS  AND  BACK  CONNECTIONS. 

§  441S,  R.  s.  Formula  for  girders  over  back  connection  and  other flat  surfaces : 

Working  pressures -^/_X^;XT^^ 
Where  W  =  extreme  width  of  combustion  box  in  inches. 

P  =  pitch  of  supporting  bolts  in  inches. 
D  =  distance  be  Ween  girders  from  center  to 

center  in  inches. 

L  =  length  of  girder  in  feet. 
d  =  depth  of  girder  in  inches. 
T  =  thickness  of  girder  in  inches. 
C  =  550  when  the  girder  is  fitted  with  1  sup- 

supporting  bolt. 
C  =  825  when  the  girder  is  fitted  with  2  or  3 

supporting  bolts. 
C  =  917  when  the  girder  is  fitted  with  4  or  5 

supporting  bolts. 
C  =  963  when  the  girder  is  fitted  with  6  or  7 

supporting  bolts. 
C  =  990  when  the  girder  is  fitted  with  8  or  more 

supporting  bolts. 
EXAMPLE. 

Given  W  =  34  inches,  P  =  7.5  inches,  D  =  7.75  inches, 
L  =  2.927  feet,  d  =  7.5  inches,  T  =  2  inches,  C  =  825,  then, 
substituting  in  formula, 

w    1  •  825X7.5X7.5X2  ^  . 
Working  pressure  .,^^2.927  ̂   ̂^'^'^  pounds. 

FLAT  SURFACES. 

§4418,  R.s.  J  J  rpj^g  maximum  stress  allowable  on  flat  plates  sup- 
ported by  stays  shall  be  determined  by  the  following 

formula: 
All  stayed  surfaces  formed  to  a  curve  the  radius  of 

which  is  over  21  inches,  excepting  surfaces  otherwise  pro- 
vided for,  shall  be  deemed  flat  surfaces. C  X 

Working  pressure  =  — 

Where  T  =  thickness  of  plates  in  sixteenths  of  an  inch. 
P  =  greatest  pitch  of  stays  in  inches. 
0=112  for  screw  stays  with  riveted  heads, 

plates  seven-sixteenths  of  an  inch  thick 
and  under. 

C=120  for  screw  stays  with  riveted  heads, 
plates  above  seven-sixteenths  of  an  inch thick. 

C=12()  for  screw  stays  wi(h  nuts,  ]ihitos  seven- 
sixteenths  of  an  inch  thick  and  under. 
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Where  C=125  for  screw  stays  with  nuts,  plates  above     (II,  11) 
seven-sixteenths  of  an  inch  thick  and 
under  nine-sixteenths  of  an  inch. 

C=135  for  screw  stays  with  nuts,  plates  nine- 
sixteenths  of  an  inch  thick  and  above. 

C=175  for  stays  with  double  nuts  having  one 
nut  on  the  inside  and  one  nut  on  the  out- 

side of  plate,  without  washers  or  doubling 

plates. C=  160  for  stays  fitted  with  washers  or  doubling 
strips  which  have  a  thickness  of  at  least 
.5  of  the  thickness  of  the  plate  and  a 
diameter  of  at  least  .5  of  the  greatest 
pitch  of  the  stay,  riveted  to  the  outside 
of  the  plates,  and  stays  having  one  nut 
inside  of  the  plate,  and  one  nut  outside 
of  the  washer  or  doubling  strip.  For  T 
take  72  per  cent  of  the  combined  thick- 

ness of  the  plate  and  washer  or  plate 
and  doubling  strip. 

C  =  200  for  stays  fitted  with  doubling  plates 
which  have  a  thickness  equal  to  at  least 
.5  of  the  thickness  of  the  plate  reenforced, 
and  covering  the  full  area  braced  (up  to 
the  curvature  of  the  flange,  if  any),  riv- 

eted to  either  the  inside  or  outside  of  the 

plate,  and  stays  having  one  nut  outside 
and  one  inside  of  the  plates.  Washers 
or  doubling  plates  to  be  substantially  riv- 

eted. For  1  take  72  per  cent  of  the  com- 
bined thickness  of  the  two  plates. 

C  =  200  for  stays  with  plates  stiffened  with  tees 
or  angle  bars  having  a  thickness  of  at 
least  two-thirds  the  thickness  of  plate 
and  depth  of  webs  at  least  one-fourth  of 
the  greatest  pitch  of  the  stays,  and  sub- 

stantially riveted  on  the  inside  of  the 
Elates,  and  stays  having  one  nut  inside 
earing  on  washers  fitted  to  the  edges  of 

the  w^ebs,  that  are  at  right  angles  to  the 
plate.    For  T  take  72  per  cent  of  the 
combined  thickness  of  web  and  plate. 

No  such  flat  plates  or  surfaces  shall  be  unsupported  at 
a  greater  distance  than  18  inches. 

EXAMPLE. 

^  Required  the  working  pressure  allowable  for  plate  five- 
eighths  of  an  inch  thick,  with  doubling  plate  seven- 
sixteenths  of  an  inch  thick,  stayed  14-inch  by  14-inch 
centers : 

w   1-                    200X149.81  1 
Workmg  pressure  =  ~—  ^=152  pounds. JL  <J\) 

Plates  heated  for  working  must  be  annealed  afterwards. 
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REQUIREMENTS  FOR  HEADS. 

12.  All  plates  used  as  heads,  when  new  and  made  to 
practically  true  circles,  and  as  described  below,  shall  be 
allowed  a  steam  pressure  in  accordance  with  the  following 
formula : 

CONVEX  HEADS. 

p_TxS 

R 

Where  P  =  steam  pressure  allowable  in  pounds. 
T  =  thickness  of  plate  in  inches. 
S  =  one-sixth  of  the  tensile  strength. 
R  =  one-half  of  the  radius  to  which  the  head  is 

bumped. 
Add  20  per  cent  ,to  P  when  the  head  is  double  riveted 

to  the  shell  and  the  holes  are  fairly  drilled. 

CONCAVE  HEADS. 

For  concave  heads  the  pressure  allowable  will  be  .6 
times  the  pressure  allowable  for  convex  heads. 

Note. — To  find  the  radius  of  a  sphere  of  which  the  bumped  head 
forms  a  part,  square  the  radius  of  head,  divide  this  by  the  height  of 
bump  required;  to  the  result  add  height  of  bump,  which  will  equal 
diameter  of  sphere,  one-half  of  which  will  be  the  required  radius. 

EXAMPLE. 

Required  the  working  pressure  of  a  convex  head  of  a 
54-inch  radius,  material  60,000  pounds  tensile  strength 
and  one-half  of  an  inch  thick,  double  riveted  and  holes 
fairly  drilled.    Substituting  values,  we  have 

P  =  :1X  10,000  ̂   20  per  cent  =  185  +  37  =^  222  pounds. 

The  pressure  allowable  on  a  concave  head  of  the  same 
dimensions  w^ould  be: 

222  X. 6:  =133  pounds. 

Bumped  heads  may  contain  a  manhole  opening  flanged 
inw^ardly,  when  such  flange  is  turned  to  a  depth  of  three 
times  the  thickness  of  material  in  the  head. 

Material  used  in  the  construction  of  all  bumped  heads 

shall  possess  the  physical  and  chemical  qualities  pre- 
scribed by  the  Board  of  Supervising  Inspectors  for  all 

plates  subject  to  tensile  strain,  as  required  by  section 
4430,  Revised  Statutes. 

FLAT  HEADS  OF  WROUGHT-IRON  OR  STEEL  PLATE. 

Where  flat  heads  do  not  exceed  20  inches  in  diameter 

they  may  be  used  without  being  stayed,  and  the  steam 
pressure  allowable  shall  be  (k^termined  by  the  following fornuila: 

p  CxT^ 

^~  
A 

(11) 

§4418,  R.  S. 
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Where  P  =  steam  pressure  allowable  in  pounds.  (II,  12) 
T  =  thickness  of  material  in  sixteenths  of  an  inch. 
A  =  one-half  the  area  of  head  in  inches. 
C=112  for  plates  seven-sixteenths  of  an  inch 

and  under. 

C=120  for  plates  over  seven-sixteenths  of  an 
inch. 

Provided,  The  flanges  are  made  to  an  inside  radius  of 
at  least  1|  inches. 

EXAMPLE. 

Required  the  working  pressure  of  a  flat  head  20  inches 
in  diameter  and  three-fourths  of  an  inch  thick.  Substi- 

tuting values,  w^e  have 

r  =  — —  =  110  pounds. 

TUBES. 

13.  Lap- welded  and  seamless  tubes,  used  in  boilers  §^418,  r.  s. 
whose  construction  was  commenced  after  June  30,  1910, 

having  a  thickness  of  material  according  to  their  respec- 
tive diameters,  shall  be  allowed  a  working  pressure  as 

prescribed  in  the  following  table,  provided  they  are 
deemed  safe  by  the  inspectors.  Where  heavier  niaterial 
is  used,  pressure  may  be  allowed  as  prescribed  in  formula 
on  page  37.    Any  length  of  tube  is  allowable. 

Outside 
diameter. 

Thickness 
of  material. 

Maximum 

pressure allowed. 

Inches. Inch. Pounds. 2 0.095 427 

21- 

.095. 380 

2i 

.109 

392 

2a 

.109 356 3 .109 327 H ■      •  3i 

.  120.. 332 .120.  . 308 

2^ 
.  }2e'.'' 

282 

•  4 

:m 303 

4', 

238 

5 
235 

0 199 

MAIN  ^TEAM  PIPE. 

The  thickness  of  and  pressure  allowed  on  main  steam 
pipe  constructed  of  riveted  iron  or  steel  plates  that  have 
been  stamped  and  tested  as  required  by  section  4430,  Re- 

vised Statutes,  shall  be  determined  in  the  same  manner 
as  required  by  section  4433,  Revised  Statutes,  to  deter- 

mine the  pressure  allowable  on  boilers. 
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(II.  13)  The  thickness  of  and  steam  pressure  allowable  on  all 
lap-welded  main  steam  pipe  of  wrought  iron  or  steel  shall 
be  determined  by  the  following  formulas : 

10,000^ 
P  =  (T 125)  X  10,000 D 

Where  P  =  pressure  of  steam  allovv^able  in  pounds. 
T  =  thickness  of  pipe. 
D  =  diameter  of  pipe. 

EXAMPLE. 

Given  P  =  200  pounds  pressure.  D  =  5  inches  in  diam- 
eter.   Substituting  and  solving  for  T, 

^    200X5  ,  .  , 
T  =  To;ooo 

Substituting  and  solving  for  P, 

-p    (.225-.125)X  10,000  , 
r  =  g  — -  =  200  pounds. 

LAP-WELDED  BOILER  TUBES  UP  TO  AND  INCLUDING  4  INCHES  IN 
DIAMETER. 

All  lap-welded  tubes  shall  be  made  of  charcoal  iron,  or 
mild  steel,  made  by  any  process. 

SURFACE  INSPECTION. 

Tubes  shall  be  free  from  defective  welds,  cracks,  blis- 
ters, scale,  pits,  and  sand  marks. 

TESTS, 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

(a)  A  test  piece  2  inches  in  length  cut  from  a  tube  must 
stand  being  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  the  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal 
without  showing  cracks  or  Haws,  with  bend  at  one  side 
being  in  the  weld. 

(b)  A  second  tube  shall  have  a  flange  turned  over  at 
riglit  angles  to  the  body  of  the  tube  and  shall  have  a 
width  equal  to  three-eighths  of  an  inch. 

All  the  work  shall  be  done  cold. 
Each  tube  shall  be  subjected  to  an  internal  hydrostatic 

I)n\-;sure  of  500  ])oun(ls  ])er  square  inch  without  showing 
signs  of  weakness  or  defects. 
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All  steel  tubes  shall  have  ends  properly  annealed  by  the    (II,  13) 
manufacturer  before  shipment,  and  must  stand  expand- 

ing, flanging  over  on  the  tube  plate,  and  beading  without 
flaw,  crack,  or  opening  at  weld. 

LAP-WELDED  BOILER  TUBES  OVER  4  INCHES  UP  TO  AND  INCLUDING 
30  INCHES  IN  DIAMETER. 

All  lap-welded  boiler  tubes  over  4  inches  in  diameter, 
up  to  and  including  30  inches  in  diameter,  shall  be  made 
of  wrought  iron  or  mild  steel,  made  by  any  process. 

(a)  A  test  piece,  2  inches  in  length,  cut  from  a  tube, 
must  stand  being  flattened  by  hammering  until  the  sides 
are  brought  parallel  with  the  curve  on  the  inside  at  the 
ends  not  greater  than  three  times  the  thickness  of  the 
metal  without  showing  cracks  or  flaws,  with  bend  at  one 
side  in  the  weld. 

Each  tube  shall  be  subjected  to  an  internal  hydrostatic 
pressure  of  500  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  steel  tubes  shall  have  ends  properly  annealed  by  the 
manufacturer  before  shipment.  Tubes  must  stand  drill- 

ing, riveting,  and  calking,  and  work  necessary  to  install 
them  into  the  tube  head  without  showing  any  signs  of 
weakness  or  defects. 

No  tube  increased  in  thickness  by  welding  one  tube 
inside  of  another  shall  be  allowed  for  use. 

SEAMLESS   STEEL  BOILER  TUBES. 

MATERIAL. 

The  steel  shall  be  made  by  the  open-hearth  process. 

SURFACE  INSPECTION. 

Tubes  must  be  free  from  all  surface  defects.  The  de- 
fects to  be  particularly  avoided  in  seamless  tubes  are 

tears,  snakes,  checks,  slivers,  scratches,  laps,  pits,  rings, 
and  sinks. 

All  seamless  steel  cold-drawn  tubes  shall  be  annealed 
as  a  final  process.  One  or  more  tubes  shall  be  selected  at 
random  from  each  charge  of  annealing  furnace,  and 
coupons  cut  from  same  for  testing. 

(a)  A  piece  3  inches  long  cut  from  the  first  tube  must 
stand  bemg  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  a  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal, 
without  showing  cracks  or  flaws. 

(b)  A  flange  shall  be  turned  all  around  the  end  of  the 
tube  to  a  width  equal  to  three-eighths  of  an  inch  beyond 
the  outside  body  of  the  tube. 

Tests  (a)  and  (h)  shall  be  done  cold. 

Where  hot-finished  tubes  are  furnished,  the  tubes  shall 
pass  the  same  manipulating  tests  as  cold-drawn  tubes  and 
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(II,  13)  shall  be  subject  to  the  same  conditions  as  to  gauge,  but  do 
not  have  to  be  annealed. 

Each  tube  shall  be  subject  to  an  internal  hydrostatic 
pressure  of  1,000  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  tubes  must  stand  expanding,  flanging  over  on  the 
tube  plate,  and  beading  without  flaw  or  crack. 

All  individual  tubes  must  be  carefully  gauged  with  a 
Birmingham  wire  gauge,  and  must  come  within  the  limits 
of  one  gauge  under  or  one  gauge  over  the  specified 
thickness. 

WELDED  STEAM  AND  WATER  PIPES. 

From  one-eighth  of  an  inch  inside  diameter  up  to  and 
including  30  inches  inside  diameter. 

The  pipe  shall  be  made  of  wrought  iron  or  mild  steel, 

smooth,  strai^'ht,  and  free  from  defects. 
Threaded  pipe  of  standard  thickness  shall  be  avoided 

as  far  as  possible.  In  steam  pipes  it  is  a  very  serious 
matter  and  shall  not  be  allowed  in  any  case  on  standard 
pipe  over  5  inches  diameter. 

All  pipe  over  2  inches  in  diameter  shall  be  lap-welded. 

TESTS. 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

One-eighth  inch  inside  diameter  up  to  and  including  3  J 
inches  inside  diameter  shall  be  tested  before  shipment  to 
600  pounds  per  square  inch  hydrostatic  pressure  and  not 
subject  to  any  other  test. 

Four  inches  inside  diameter  up  to  and  including  12 
inches  inside  diameter. 

Thirteen  inches  outside  diameter  up  to  and  including 
30  inches  outside  diameter. 

(a)  A  test  piece  2  inches  in  length  cut  from  a  pipe  must 
stand  being  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  the  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal 
without  showing  cracks  or  flaws,  with  bend  at  one  side 
being  in  the  weld. 

(b)  Pulling  tests  must  be  made  fi'om  every  50  pieces 
furnished,  or  fraction  thereof,  and  must  show  the  follow- 

ing results: 
For  steel. — Tensile  strength  not  less  than  50,000  pounds 

per  s(juarc  inch.  Elongation  in  8-inch  specimen,  not  less 
than  20  per  cent. 

/^br  iron. — Tensile  strength  not  less  than  44,000  pounds 
per  square  inch.  Elongation  in  8-inch  specimens,  not  less 
than  12  ])cr  cent. 

All  ])i|)e  from  4-nu'h  diameter  up  to  and  including  30- 
inch  diameter  shall  be  tested  before  sliipment  to  not  less 
than  500  pounds  per  square  inch  hydrostatic  pressure. 
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SEAMLESS  STEEL  STEAM  AND  WATER  PIPES. 
(11,  13) 

MATERIAL. 

The  steel  shall  be  made  by  the  open-hearth  process. 

Pipe  must  be  free,  inside  and  outside,  from  all  surface 
defects  that  would  materially  weaken  it  or  form  starting 
points  of  corrosion.  The  defects  to  be  especially  avoided 
are  snakes,  checks,  slivers,  laps,  pits,  etc.  Pipe  must  be 
smooth  and  straight. 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

(a)  A  test  piece,  2  inches  in  length,  cut  from  a  tube, 
must  stand  being  flattened  by  hammering  until  the  sides 
are  brought  parallel  with  the  curve  on  the  inside  at  the 
ends  not  greater  than  three  times  the  thickness  of  the 
metal  without  showing  cracks  or  flaws. 

{h)  Pulling  tests  must  be  made  from  every  50  pieces 
furnished,  or  fraction  thereof,  and  must  show  the  follow- 

ing results: 
Tensile  strength,  not  less  than  4<S,000  pounds  per  square 

inch. 

Elongation  in  S-inch  specimen,  not  less  than  12  per  cent. 
The  results  of  the  pulling  tests  must  be  forwarded  by 

the  manufacturer  to  the  purchaser  of  steam  pipe,  who  will 

Any  pipe  used  for  mud  or  steam  drums  must  have  the 
ends  of  same  properly  annealed  before  the  holes  are  drilled 
or  the  heads  are  riveted  in:  Provided,  That  this  paragraph 
shall  apply  only  to  drums  not  exceeding  15  inches  in 
diameter  for  use  on  pipe  and  coil  boilers. 
When  pipe  is  used  for  steam  lines  where  flanges  are 

riveted  on  and  calked,  the  ends  of  the  pipe  shall  be 
properly  annealed  before  drilling  or  riveting  the  flanges  on. 

When  pipes  are  expanded  into  flanges  by  proper  and 
approved  machinery,  and  flared  out  at  the  ends  to  an 

angle  not  exceeding  20°  (said  angle  to  be  taken  in  the 
direction  of  the  length  of  the  pipe)  and  having  a  depth  of 
flare  equal  to  at  least  one  and  one-half  times  the  thickness 
of  the  material  in  said  pipe,  such  pipes  may  be  used  for 
aU  steam  and  exhaust  pipes  when  tested  to  two  and  one- 
half  times  the  working  pressure  and  found  perfect  in 
every  respect. 

If  the  pipe  is  used  for  steam  lines  where  the  pipe  is 
peened  in  and  flanged  over,  the  ends  of  the  pipe  should  be 
properly  annealed  before  the  peening  or  flanging  is  done. 

The  use  of  a  square-nosed  tool  is  recommended  for  cut- 
ting tubes  and  pipe. 

Proinded,  That  this  entire  section  13  shall  apply  only 
to  tubes  and  pipes  used  or  to  be  used  in  boilers  built  after 

SURFACE  IXSPECTION. 

TESTS. 
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(II,  13)  June  30,  1905,  and  to  all  other  pipes  referred  to  in  this 
section  subject  to  pressure  installed  for  use  on  steam 
vessels  after  that  date. 

ANGLE  STIFFENERS  FOR  CURVED  SURFACES. 

H-118,  R.s.  Where  rounded  bottoms  of  combustion  chambers 
are  stiffened  with  single  angle-iron  stiff eners,  such  angles 
shall  have  a  thickness  of  leaf  eight-tenths  that  of  the  plate 
and  a  depth  of  at  least  one-half  pitch.  Where  stiffened 
with  double  angle  irons  or  tee  bars,  such  angles  or  tee 
bars  shall  have  a  thickness  of  leaf  at  least  two-thirds  that 
of  plate  and  a  depth  of  at  least  one-fourth  of  pitch.  Said 
angles  or  tee  bars  shall  be  substantially  riveted  to  the 
plate  supported.  Where  the  bottoms  of  combustion 
chambers  are  strengthened  by  angles,  or  tee  irons,  the 
same  shall  be  on  the  water  side  of  the  combustion  cham- 

bers as  shown  in  the  sketches  on  pages  32-36. 
Where  rounded  tops  of  combustion  chambers  are 

stiffened  with  single  or  double  angle-iron  stiff  eners,  or  tee 
bars,  such  angles  or  tee  bars  shall  be  of  thickness  and 
depth  of  leaf  not  less  than  specified  for  rounded  bottoms 
of  combustion  chambers.  Said  angles  or  tee  bars  shall 
be  supported  on  thimbles  and  riveted  through  with  rivets 
not  less  than  one  inch  in  diameter,  and  spaced  not  to 
exceed  six  inches  between  centers. 

Working  pressure  allowed  on  rounded  surfaces  sup- 
ported by  angle  irons  or  tee  bars  shall  be  determined  by 

the  following  formula : 

w   T  900  XT^ W orkmg  pressure  = 

Where  T  ==  thickness  of  plate  in  sixteenths  of  an  inch. 
P  =  pitch  of  angle  or  tee  stiff  eners  in  inches. 
D  =  diameter  of  curve  to  which  plate  is  bent,  in 

inches. 

EXAMPLE. 

Given  T=  of  an  inch.  P  =  7  inches.  D  =  51  inches. 
Substituting  values  in  formula  and  solving, 

^xr    1-  900X81  ,  .  , 
Workmg  pressure  =     ^       =204  pounds  per  square  inch. 7  X  ol 

TUBE  PLATE. 

p_(D-d)  TX27,000 
^  WxD 

Wlierc  P  =  working  pressure  in  pounds. 
D  =  least  horizontal  distance  between  tube  cen- 

ters in  inches. 
d  =  inside  diameter  of  tubes  in  inches. 
T  =  thickness  of  tube  phite  in  inches. 
W  =  extreme  width  of  combustion  chamber  in 

inches. 
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Required  the  working  pressure  of  a  tube  sheet  support-  (II,  14) 
ing  a  crown  sheet  braced  by  crown  bars.  Horizontal 
distance  between  centers,  4 J  inches;  inside  diameter  of 
tubes,  2.782  inches;  thickness  of  tube  sheets,  eleven- 
sixteenths  of  an  inch;  extreme  width  of  combustion 
chamber,  34^  inches,  measured  from  outside  of  tube 
plate  to  outside  of  back  plate;  material,  steel.  Substi- 

tuting and  solving: 

-D    (4.125-2.782)  X. 6875X27,000 

-f  =  34,25x4.125  ^       pounds  pressure. 

The  compressive  stress  on  tube  plates,  as  determined 
by  the  following  formula,  must  not  exceed  13,500  pounds 
per  square  inch,  when  pressure  on  top  of  combustion 
chamber  is  supported  by  vertical  plates  of  such  chamber. 

p_  PxDxW 2(D-d)T 

Where  C  =  stress  on  tube  sheet. 

P  =  working  pressure  in  pounds. 
D  =  least  horizontal  distance  between  tube  cen- 

ters in  inches. 
d  =  inside  diameter  of  tube  in  inches. 

W  =  extreme  width  of  combustion  chamber  in 
mches. 

T  =  thickness  of  tube  sheet  in  inches. 
Sling  stays  may  be  used  in  lieu  of  girders  in  all  cases, 

provided,  however,  that  when  such  sling  stays  are  used, 
girders  or  screw  stays  of  the  same  sectional  area  must 
be  used  for  securing  the  bottom  of  conbustion  chamber 
to  the  boiler  shell. 

When  girders  are  dispensed  with  and  the  top  and  bot- 
tom of  combustion  chambers  are  secured  by  sling  stays 

or  braces,  the  sectional  area  of  such  stays  must  conform 
with  the  requirements  of  section  9,  Rule  II. 

The  following  drawings  show  an  excellent  practice  of 
constructing  combustion  chambers  with  and  without 
sling  stays : 
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II,  14) 

^    $  1 

+  +  +  -I-  + ^-  ̂-  +  +  + 

t    +  + 

4-  +  +  +  + 

+  4  +  +  4- 

4-  4-+  +  4- 
4-+  4-  +  + 

+      +  +  4- 
+  4  +  t  + 

+  +  +  + 
II  r 

No.  1.— Full  Load  on  Tube  Sheet  and  Back  Plate. 

Dlamotpr  of  hangers  should  be  .iiiHicioii).  to  carry  the  weight  of  (•oiiil)n.slion  chamber  and  one-half  the tubfs  and  fnrnac«*s  when  no  water  is  in  boiler.    No  eflect  of  bnoyancy  is  considered. 
Tlu'sc  rpniarl<s  are  for  separate  cond)nstion  chambers  when  tliey  are  liot  secured  to  the  shell  at  the  bottom and  I  ticrcfore  liable  to  l)eiid  the  small  screw  stays. 
In  Mils  case  the  tube  sheet  uud  back  plate  get  the  full  compressive  load  In  a  similar  manner  to  a  lioiler 

without  hanging  Btaya, 
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n 

(II,  14) 

kAli. 

4— ^ 

+  +  + 
+  +  + 

+  +  + 
4-  +  + 

+  +  + 

+  +  + 

+  + 

+  + 

+  + 

+  + 

No.  2.— Nearly  whole  Compressive  Load  taken  off  Tube  Sheet. 
Top  hanging  stays  take  full  compressive  load  off  tube  sheet  and  back  plate,  except  that  half  the  load  oa 

unsupported  portions  marked  B  beyond  stays  will  be  taken  by  the  tube  sheet  and  back  plate,  respectively, 
and  the  other  half  by  the  last  stays. 

The  thickneSvS  of  tube  sheet  and  back  plate  may  be  materially  reduced  from  what  would  be  required  when 
tube  sheet  and  back  plate  take  full  compressive  load,  providing  that  combustion  chamber  is  well  stayed 
to  take  full  load  at  the  bottom  by  screw  stays  or  girders  of  plates  and  angles. 

34147_10  3 



34 

(II,  14) 

No.  3.— Nearly  whole  Compressive  Load  taken  off  Tuhe  Sheet. 

Top  linnRlnp;  slays  lake  full  compressive  load  ofT  tube  sheet  and  l)ark  pliito,  except  that  luilf  the  load 
on  unsupported  portions  marked  \\  beyond  stays  will  be  taken  by  the  tube  sheet  and  back  plate,  respec- tively, and  the  other  half  by  the  hist  slays. 

The  bottom  stays,  whether  of  screw  stays  or  girders  of  plates  and  angles,  nuist  be  of  the  same  sectional 
area  as  the  ton  bra(;cs,  and  no  boiler  should  be  built  having  top  stays  aa  shown  without  having  the  bottom 
stays  of  equal  strength. 
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(11,1  4) 

No.  4.— Tube  Sueet  and  Back  Plate  get  Full  Load, 
and  therefore  should  be  heavy  enough  to  withstand  such. 
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(11,14) 

No.  5.— TUHE  SlIKETS  FACII  TAKE  TAUT  OF  COMPUERSIVE  LOAD,  THE  IlANfJINO  STAYS  TAKING  CARE  OF THE  OTIIEK  PAHT. 

Tho  bottom  stays,  whether  of  screw  stays  or  girdor.s  of  i)liites  iiiul  angles,  must  be  of  the  same  sectional area  as  the  ton  braces.  ,   ,        ,  ,  ,  ,  , 
In  this  (ta.Me  the  thickne.ss  of  the  tube  sheets  may  1)C  malerially  rccbiced  from  wliat  would  bo  required when  tube  sheets  together  take  full  compressive  load. 
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FLUES. 

PLAIN,  LAP-WELDED  STEEL  FLUES,  7  TO  18  INCHES  DIAMETER. 

15.  Working  pressures  and  corresponding  minimum 
thicknesses  of  wall  for  long,  plain,  lap-welded  and  seam- 

less steel  flues,  7  to  18  inches  diameter,  subjected  to  exter- 
nal pressure  only,  shall  be  determined  by  the  following 

table  and  formula : 

Working  pressure  in  pounds  per  square  inch. 
Outside 
diame- ter of 

100 120 140 160 180 
200 

220 

flue. 
Thickness  of  flue  in  inches. Safety  factor,  5. 

Inches. 
7 .152 .160 .168 .177 .185 .193 .201 

8  ■ 

.174 .183 .193 .202 .211 .220 .229 
9 .196 .206 .217 .227 .237 .248 .258 

10 .218 .229 .241 .252 .264 .275 .287 
11 .239 .252 .265 

.277 .290 .303 .316 12 .261 .275 

'  .289 
.303 .317 .330 

.344 13 .283 .298 .313 .328 .343 .358 .373 14 .301 .320 .337 .353 .369 
.385 .402 15 .323 .343 .361 .378 .396 .413 .430 

16 .344 .366 .385 .404 
.422 

.440 .459 17 .366 .389 .409 .429 .448 .468 .488 18 .387 .412 .433 .454 .475 .496 .516 

Thicknesses  in  this  table  were  calculated  by  formula: 

^_[(FxP)  +  l,386]D 
86,670 

Where  D  =  outside  diameter  of  flue  in  inches. 
T  =  thickness  of  wall  in  inches. 

P  =  working  pressure  in  pounds  per  square  inch. 
F  =  factor  of  safety. 

This  formula  is  applicable  to  lengths  greater  than  six 
diameters  of  flue,  to  working  pressures  greater  than  100 
pounds,  to  outside  diameters  of  from  7  to  18  inches,  and 

to  temperatures  less  than  650°  F. 
EXAMPLE. 

Required  the  thickness  of  a  flue  10  inches  in  diameter; 

w^orking  pressure,  in  pounds  per  square  inch,  200;  factor 
of  safety,  5.    Substituting  and  solving: 

^    [(5X200) +  1,386]  10  ,      .  . 
^  ̂   oa~an~ri  =  -275  01  an  inch. 86,670 

To  determine  working  pressure,  diameter  and  thickness 
being  given. 

-p  _  (T  X  86,670)  -  (1,386  X  D) 
DxF 

Where  D  =  outside  diameter  of  flue  in  inches. 
T  =  thickness  of  wall  in  inches. 

P  =  working  pressure  in  pounds  per  square  inch. 
F  =  factor  of  safety. 
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(II,   15)  EXAMPLE. 

Required  the  working  pressure  of  a  flue  12  inches  out- 
side diameter,  .375  of  an  inch  thick;  factor  of  safety  is  5. 

Substituting  and  solving: 

-D    (.375X86,670) -(1,386X12)        .  .  , 
P  =    lv>  X  5    ^  264.4 pounds  pressure. 

WORKING  PRESSURE  ALLOWABLE  ON  RIVETED  FLUES  OVER  6  AND 
NOT  OVER  13  INCHES  IN  DIAMETER,  MADE  IN  SECTIONS,  AND  SUB- JECTED TO  EXTERNAL  PRESSURE  ONLY. 

When  flues  are  constructed  of  plates,  made  in  sections 
and  riveted  together,  over  6  and  not  over  9  inches  in 
diameter,  maximum  length  of  sections  60  inches;  over  9 
and  not  over  13  inches  in  diameter,  maximum  length  of 
sections  42  inches^  the  working  pressure  shall  be  deter- 

mined by  the  following  formula: 

p_8,100xT
 

D 

Where  P  =  working  pressure  in  pounds  per  square  inch. 
T  =  thickness  in  inches. 
D  =  outside  diameter  in  inches. 

EXAMPLE. 

Required  the  working  pressure  of  a  flue  13  inches  out- 
side diameter,  .33  of  an  inch  thick. 

Substituting  and  solving: 

-p    8, 100  X. 33  , 
^  — 13  pounds  pressure. 

Provided,  That  the  minimum  thickness  allowable  on 
riveted  flues  made  in  sections  shall  be  .20  inch  for  flues 
over  6  inches  and  under  10  inches  in  diameter,  and  .25 
inch  for  flues  of  10  inches  diameter  and  over. 

WORKING  PRESSURE  ALLOWABLE  ON  RIVETED,  SEAMLESS,  OR  LAP- 
WELDED  FLUES  OVER  13  AND  NOT  OVER  28  INCHES  IN  DIAMETER, 
MADE  IN  SECTIONS,  AND  SUBJECTED  TO  EXTERNAL  PRESSURE 
ONLY. 

The  working  pressure  allowable  on  riveted  or  lap- 
welded  flues  over  13  inches  in  diameter  up  to  and  includ- 

ing 28  inches  in  diameter,  made  in  sections,  and  subjected 
to  external  pressure  only,  the  lengths  not  to  exceed  3i 
times  the  diameter  of  the  flue,  shall  be  determined  by  the 
following  formula: 

p  =  ̂^'^  (18.75  XT)  -  (L X  1.03) J. 
Where  P  =  working  ]ircssure  in  pounds  per  square  inch. 

D  =  outside  diameter  of  flue  in  inches. 

L  =  length  of  Ihie  in  inclies,  not  to  exceed  3 J  di- 
ameters of  flue. 

T  =  thickness  of  wall  in  sixteenths  of  an  inch. 
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EXAMPLE.  (11^  15) 

Required  the  working  pressure  of  a  flue  14  inches  out- 
side diameter,  .3125  of  an  inch  thick,  length  36  inches. 

P  =  (18.75  X  5)  -  (36  X  1.03)  J  =  208  pounds  pressure. 

Inspectors  are  required,  from  actual  measurement  of 
each  flue,  to  make  such  reduction  from  the  prescribed 
working  steam  pressure  for  any  material  deviation  in  the 
uniformity  of  the  thickness  of  the  material,  or  for  any 
material  deviation  in  the  form  of  the  flue  from  that  of  a 

true  circle,  as  in  their  judgment  safety  requires. 

FURNACES. 

16.  The  tensile  strength  of  steel  used  in  the  construe-  §4ii8,  r.  s. 
tion  of  corrugated  or  ribbed  furnaces  shall  not  exceed 
67,000,  and  be  not  less  than  54,000,  pounds;  and  in  all 
other  furnaces  the  minimum  tensile  strength  shall  not  be 
less  than  58,000,  and  the  maximum  not  more  than  67,000, 
pounds.  The  minimum  elongation  in  8  inches  shall  be  20 
per  cent. 

All  corrugated  furnaces  having  plain  parts  at  the  ends 
not  exceeding  9  inches  in  length  (except  flues  especially 
provided  for),  when  new,  and  made  to  practically  true 
circles,  shall  be  allowed  a  steam  pressure  in  accordance 
with  the  following  formula : 

P_CxT 
D 

LEEDS  SUSPENSION  BULB  FURNACE. 

T.  CxT 
D 

Where  P  =  pressure  in  pounds. 
T-- thickness  in  inches,  not  less  than  five-six- 

teenths of  an  inch. 
D  =  mean  diameter  in  inches. 
C=a  constant,  17,300,  determined  from  an  ac- 

tual destructive  test  under  the  supervision 
of  the  Board,  when  corrugations  are  not 
more  than  8  inches  from  center  to  center, 
aixl  not  less  than  2 J  inches  deep. 

MORISON  CORRUGATED  TYPE. 

CxT 

P  = 

D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths of  an  inch. 
D  =  mean  diameter  in  inches. 
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(II,  16)       Where  C=  15,600,  a  constant,  determined  from  an  ac- 
tual destructive  test  under  the  supervision 

of  the  Board  of  Supervising  Inspectors, 
when  corrugations  are  not  more  than  8 
inches  from  center  to  center,  and  the  ra- 

dius of  the  outer  corrugations  is  not  more 
than  one-half  of  the  suspension  curve. 

[In  calculating  the  mean  diameter  of  the  Morison  fur- 
nace, the  least  inside  diameter  plus  2  inches  may  be  taken 

as  the  mean  diameter,  thus — 

Mean  diameter  =  least  inside  diameter +  2  inches.] 

FOX  TYPE. 

CxT 
D 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths. 
D  =  mean  diameter  in  inches. 

C=  14,000,  a  constant,  when  corrugations  are 
not  more  than  8  inches  from  center  to 
center  and  not  less  than  IJ  inches  deep. 

PURVES  TYPE. 

CxT 
D 

Where  P  =  pressure  in  pounds. 
T=  thickness  in  inches,  not  less  than  seven- 

sixteenths. 
D  =  least  outside  diameter  in  inches. 

C=  14,000,  a  constant,  when  rib  projections  are 
not  more  than  9  inches  from  center  to  cen- 

ter and  not  less  than  1 J  inches  deep. 

BROWN  TYPE. 

p_CxT
 Where  P  =  pressure  in  pounds. 

T=  thickness  in  inches,  not  less  tlian  five-six- 
teenths. 

D  =  least  outside  diameter  in  inches. 
C=  14,000,  a  constant  (ascertained  by  an  actual 

destructive  test  under  the  supervision  of 
tliis  Board),  when  corrugations  are  not 
more  than  9  inches  from  center  to  center 
and  not  less  than  1§  inches  deep. 
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The  thickness  of  corrugated  and  ribbed  furnaces  shall  (II,  IG) 
be  ascertained  by  actual  measurement.  The  manufac- 

turer shall  have  said  furnace  drilled  for  a  one-fourth  inch 
pipe  tap  and  fitted  with  a  screw  plug  that  can  be  removed 
by  the  inspector  when  taking  this  measurement.  For  the 
Brown  and  Purves  furnaces  the  holes  shall  be  in  the  cen- 

ter of  the  second  flat;  for  the  Morison,  Fox,  and  other 
similar  types  in  the  center  of  the  top  corrugation,  at 
least  as  far  in  as  the  fourth  corrugation  from  the  end  of 
the  furnace. 

TYPE  HAVING  SECTIONS  18  INCHES  LONG. 

p  CxT 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  seven- 

sixteenths. 
D  =  mean  diameter  in  inches. 

C=  10,000,  a  constant,  when  corrugated  by  sec- 
tions not  more  than  18  inches  from  center 

to  center  and  not  less  than  2h  inches  deep, 
measuring  from  the  least  inside  to  the 
greatest  outside  diameter  of  the  corruga- 

tions, and  having  the  ends  fitted  one  into 
the  other  and  substantially  riveted  to- 

gether, provided  that  the  plain  parts  at 
the  ends  do  not  exceed  12  inches  in  length. 

ADAMSON  TYPE. 

When  plain  horizontal  flues  are  made  in  sections  not 
less  than  18  inches  in  length,  and  not  less  than  five-six- 

teenths of  an  inch  thick,  and  flanged  to  a  depth  of  not  less 
than  three  times  the  diameter  of  rivet  hole  plus  the  radius 
at  furnace  wall  (inside  diameter  of  furnace),  the  thickness 
of  the  flanges  to  be  as  near  the  thickness  of  the  body  of  the 
plate  as  practicable. 

The  radii  of  the  flanges  on  the  fire  side  shall  be  not  less 
than  three  times  the  thickness  of  plate. 

The  distance  from  the  edge  of  the  rivet  hole  to  the  edge 
of  the  flange  shall  be  not  less  than  the  diameter  of  the 
rivet  hole,  and  the  diameter  of  the  rivets  before  driven 
shall  be  at  least  one-fourth  inch  larger  than  the  thickness 
of  the  plate. 

The  depth  of  the  ring  between  the  flanges  shall  be  not 
less  than  three  times  the  diameter  of  the  rivet  holes,  and 
the  ring  shall  be  substantially  riveted  to  the  flanges.  The 
fire  edge  of  the  ring  shall  terminate  at  or  about  the  point 
of  tangency  to  the  curve  of  the  flange,  and  the  thickness 
of  the  ring  shall  be  not  less  than  one-half  inch. 
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(II,  16)       The  pressure  allowed  shall  be  determined  by  the  follow- 
ing formula: 

ADAilSON   FURNACES   IN   SECTIONS    OF   NOT  LESS   THAN  18  INCHES  IN 

Where  P  =  working  pressure  in  pounds  per  square  inch. 
D  =  outside  diameter  of  furnace  in  inches. 
L= length  of  furnace  in  inches. 
T=  thickness  of  plate  in  sixteenths  of  an  inch. 

Given  a  furnace  44  inches  in  diameter,  48  inches  in 
length,  and  one-half  of  an  inch  thick.  Substituting 
values  in  formula,  we  have 

PLAIN  CIRCULAR  RIVETED  FLUES,  FURNACES  AND  CONE  TOPS  MADE 
IN  SECTIONS  OF  NOT  LESS  THAN  18  INCHES  IN  LENGTH  AND  NOT 
LESS  THAN  FIVE-SIXTEENTHS  OF  AN  INCH  THICK. 

Cylindrical  riveted  flues  and  furnaces  made  in  sections 
of  not  less  than  18  inches  in  length  fitted  one  into  the  other 
and  substantially  riveted,  combustion  chambers  for 
vertical  submerged  tubular  boilers  in  the  shape  of  a 
frustum  of  a  cone,  constructed  to  a  practically  true 
circle,  shall  be  allowed  a  steam  pressure  according  to  the 
following  formula : 

Where  P  =  working  pressure  in  pounds  per  square  inch. 
D  =  outside  diameter  of  furnaces  in  inches,  or 

outside  mean  diameter  of  cone  top  in 
inches. 

L= length  of  furnace  or  flue  in  inches. 
T  =  thickness  of  furnace  or  cone  top  in  sixteenths 

of  an  inch,  not  to  be  less  than  five-six- 
teenths of  an  inch. 

When  diameter  of  plain  furnaces,  and  flues  used  in 
vertical  typo  of  boilers,  or  mean  diameter  of  cone  tops 
exceeds  42  inclies,  they  shall  be  deemed  a  flat  surface  and 
must  be  stayed  in  accordance  with  rules  governing  flat 
surfaces.    If  a  greater  working  pressure  than  given  by 
formula  is  desired  for  mean  diameters  under  42  inches, 
the  flues  or  cone  tops  shall  be  substantially  stayed  for 
such  additional  pressure. 

LENGTH. 

EXAMPLE. 

1.309  (150-49.44) 131  pounds. 
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EXAMPLE.  (11,  16) 

Given  a  furnace  26  inches  in  diameter,  28  inciies  in 
height,  and  five-sixteentlis  of  an  inch  thick.  A  steam 
pressure  of  175  pounds  is  desired. 

Substituting  values  in  formula, 

P  =  ̂[(18.75  X  5)  -  (1.03  X  28) J=  128  pounds. 

175  —  128.5,  an  excess  of  46.5  pounds,  therefore  furnace 
must  be  braced. 

i    Substituting  46.5  for  v/orking  pressure,  W.  P.  in 
formula. 

Working  pressure,  W.  P.  =  — 

Solving  for  P^, 

112X5^ ^  ~    46.5  ' 

P=  760.21  =  7.7. 

Pitch  of  7.7  X  7.7  =  59.29  area. 

To  determine  size  of  stay  bolt.  Area  multiplied  by 
pressure  per  square  inch  equals  total  stress  on  stay. 
Thus,  59.29X46.5  =  2,756.985  pounds  pressure  on  the 
plate.  Thus,  2,756.985  divided  by  6,000  =  .4594  area  of 
stay  bolt,  practically  a  thirteen-sixteenths  of  an  inch 
stay  bolt  taken  at  root  of  thread. 

SUPERHEATERS  OR  STEAM  CHIMNEYS. 

17.  When  superheaters  or  steam  chimneys  constructed  §44i8,  r.  s. 
of  flues  subject  to  external  pressure  have  a  thickness  of 
not  less  than  seven-sixteenths  of  an  inch,  and  the  flue  is 
heated  only  with  the  waste  gases,  and  the  temperature 

does  not  exceed  600°  F.,  the  working  pressure  may  be 
determined  by  the  rules  for  plain  furnaces  or  flues,  cor- 

rugated furnaces  and  Adamson  type.  When  flues  are 
strengthened  with  tee  irons  or  bowling  rings  the  work- 

ing pressure  shall  be  determined  by  formula  for  plain 
furnace  flues.  Pitch  of  stays  and  the  maximum  stress 
in  pounds  allowable  per  square  inch  of  cross-sectional 
area  for  stays  shall  be  determined  by  section  9,  Rule  IL 
Plain  flues  shall  be  strengthened  with  double  angle  or 
tee  bars.  Such  angle  or  tee  bars  shall  have  a  thickness 
of  leaf  of  at  least  two-thirds  that  of  plate,  and  a  depth 
of  at  least  one-fourth  of  pitch.  Said  tee  bars  shall  be 
substantially  riveted  to  flue.  All  rivet  holes  in  tees  shall 
be  drilled,  holes  shall  be  staggered,  distance  from  center 
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(II,  17)  of  rivet  holes  to  edge  of  tees  shall  be  not  less  than  1.5 
times  diameter  of  rivet  holes,  and  percentage  of  plate 
section  shall  be  not  less  than  rivet  section.  Bowling 
rings  may  be  used  with  a  moderate  thickness  of  plate, 
as  they  increase  the  strength  and  provide  for  expansion 
of  flue.  For  all  boilers  carrying  a  steam  pressure  of  over 
60  pounds  and  not  over  100  pounds  per  square  inch,  the 
flue  may  be  braced  with  socket  bolts  in  lieu  of  tee  rings. 
Such  bolts  shall  have  heads  and  the  ends  shall  be  threaded 
for  nuts,  with  plate  washers  or  equivalent  on  the  inside  of 
flue.  Pitch  of  bolts  and  the  maximum  stress  in  pounds 
allowable  per  square  inch  of  cross-sectional  area  for  bolts 
shall  be  determined  by  section  9,  Rule  II. 

If  a  greater  working  stress  is  desired  on  flues  than  that 
permitted  by  the  formula  for  flues  strengthened  with 
bowling  rings  or  tee  irons,  the  flue  may  be  braced  to  shell 
and  may  be  deemicd  a  flat  surface,  and  must  be  stayed  in 
strict  accordance  with  the  rules  for  stays. 

Drainpipes  shall  be  fitted  to  superheaters  in  which 
water  is  liable  to  collect.  Superheaters  that  are  arranged 
to  be  disconnected  from  main  boiler  shall  be  provided 
with  a  safety  valve  not  less  than  3  inches  in  diameter  and 
with  a  steam  gauge,  and  shall  be  provided  with  manholes, 
to  enable  inspectors  to  examine  every  portion  of  the  inte- 

rior. Hand-hole  and  manhole  plates  shall  be  made  of 
homogeneous  cast  steel  or  of  drop-forged  or  hydraulic- 
pressed  flange  steel.  Cast  iron  shall  not  be  allowed  in 
construction  of  any  fittings  used  in  connection  with 
superheated  steam.  The  steam  outlet  shall  be  located 
at  the  highest  point  of  superheater. 

SOCKET  BOLTS. 

§4418,  R.s.  18.  For  all  boilers  carrying  a  steam  pressure  of  60 
pounds  and  under  per  square  inch  the  flue  may  be  braced 
with  socket  bolts  in  lieu  of  angle  rings,  such  bolts  to  have 
heads  and  the  ends  to  be  threaded  for  nuts,  with  plate 
washers  not  over  12  inches  between  centers  (or  equiva- 

lent) on  the  inside  of  the  flue;  bolts  to  be  at  least  1  inch 
in  diameter  at  bottom  of  thread. 

For  all  boilers  carrying  a  steam  pressure  of  over  60 
j)oun(ls  and  not  over  120  pounds  per  square  inch  the  flue 
may  be  braced  with  socket  bolts  in  lieu  of  angle  rings, 
such  bolts  to  have  heads  and  tlio  ends  to  be  threaded  for 

nuts,  with  plate  washers  not  over  10  inches  between  cen- 
ters (or  equivalent)  on  the  inside  of  flue;  bolts  to  be  at 

least  IJ  inches  in  diameter  at  bottom  of  thread. 
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PIPES.  (II) 

COPPER. 

19.  All  copper  pipe  subject  to  pressure  shall  be  flanged  §  4418,  r.  s. 
over  or  outward  to  a  depth  of  not  less  than  twice  the  thick- 

ness of  the  material  in  the  pipe,  and  such  flanging  shall 
be  made  to  a  radius  not  to  exceed  the  thickness  of  the  pipe. 
On  boilers  whose  construction  was  commenced  after  June 

30,  1905,  no  bend  will  be  allowed  in  copper  pipe  of  which 
the  radius  is  less  than  one  and  one-half  times  the  diameter 
of  the  pipe,  and  such  pipe  must  be  so  led  and  flanges  so 
placed  that  they  may  be  readily  taken  down  if  required. 
Such  pipes  must  be  protected  by  iron  casings  when  run 
through  coal  bunkers,  and  must  be  clear  of  the  coal 
chutes.  The  thickness  of  material,  according  to  the  work- 

ing pressure,  shall  be  determined  by  the  following 
formula: 

P  vD 

T  =  8^00 +  -0*525. 
Where  T  =  thickness  in  inches. 

P  =  working  pressure. 
D  =  inside  diameter  of  pipe  in  inches. 

EXAMPLE. 

Required  the  thickness  of  material  of  a  5-inch  copper 
pipe  for  a  working  pressure  of  175  pounds  per  square  inch. 

Substituting  values,  we  have 

o +.0625=^.171  inch. 
o,UUU 

The  flanges  of  all  copper  steam  pipes  over  3  inches  in 
diameter  shall  be  made  of  brass  or  bronze  composition, 

forged  u'on  or  steel,  or  open-hearth  steel  castings,  and 
shall  be  securely  brazed  or  riveted  to  the  pipe :  Provided, 
however,  That  when  such  pipes  are  properly  formed  with 
a  taper  through  the  flange,  such  taper  being  fully  reen- 
forced,  the  riveting  or  brazing  may  be  dispensed  with: 

And  'provided  also,  That  when  the  pipe  has  been  expanded 
by  proper  and  capable  machinery  into  grooved  flanges 
and  the  pipe  flared  out  at  the  ends  to  an  angle  of  approxi- 

mately 20  ,  said  angle  to  be  taken  in  the  direction  of  the 
length  of  the  pipe,  and  having  a  depth  of  flare  equal  to  at 
least  one  and  one-half  times  the  thickness  of  the  material 
in  the  pipe,  said  riveting  or  brazing  may  be  dispensed 
with.  Where  copper  pipes  are  expanded  into  or  riveted 
to  flanges,  it  will  be  necessary  for  the  pipes  with  their 
flanges  attached  to  withstand  a  hydrostatic  pressure  of 
two  and  one-half  times  the  boiler  pressure. 

Flanges  shall  be  not  less  than  four  times  the  required 
thickness  of  pipe,  plus  one-fourth  of  an  inch,  and  shall  be 
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(II,  19)  fitted  with  sucli  number  of  good  and  substantial  bolts  as 
shall  make  the  joints  at  least  equal  in  strength  to  all  other 
parts  of  the  pipe. 

Any  form  of  joint  that  will  add  to  the  safety  or  increase 
the  strength  of  fiange  and  pipe  connections  over  those 
provided  for  by  this  rule  will  be  allowed  on  any  and  all 
classes  of  steam  pipe. 

STEEL  FEED  AND  STEAM  PIPE. 

The  terminal  and  intermediate  flanges  of  all  wrought- 
iron  and  homogeneous-steel  feed  and  steam  pipes  over  2 
inches  in  diameter,  other  than  on  pipe  or  coil  boilers  or 
steam  generators,  shall  be  made  of  wrought  iron,  homo- 

geneous steel,  or  equivalent  material;  and  all  such  flanges 
shall  have  a  depth  l^hrough  the  bore  of  not  less  than  that 
equal  to  one-half  of  the  diameter  of  the  pipe  to  which  any 
such  flange  may  be  attached,  and  such  bores  shall  increase 
slightly  toward  the  face  of  the  flanges,  and  the  ends  of 
such  pipes  shall  be  enlarged  to  fit  the  bore  of  the  flanges, 
and  they  shall  be  substantially  beaded  over  or  outward 
into  a  recess  in  the  face  of  each  flange.  Flanges  welded  to 
wrought-iron,  Bessemer,  or  other  steel  pipes  may  be  used: 
Provided,  That  on  boilers  constructed  prior  to  June  30, 
1905,  the  foregoing  provisions  of  this  paragraph  shall 
apply  only  to  such  pipes  when  over  3  inches  in  diameter. 

But  where  such  pipes  are  made  of  extra  heavy  lap- 
welded  steam  pipe  up  to  and  including  5  inches  in  diame- 

ter the  flanges  may  be  attached  with  screw  threads,  and 
all  joints  in  bends  may  be  made  with  good  and  substantial 
malleable-iron  elbows  or  equivalent  material. 

All  feed  and  steam  pipes  of  2  inches  in  diameter  or 
under  may  be  connected  at  their  intermediate  joints  by 
being  screwed  into  flanges,  sleeves,  elbows,  union  coup- 

lings, or  other  fittings. 
Where  the  thickness  of  the  material  in  the  boiler  or 

drum,  or  the  heads  thereof,  is  not  less  than  one-half  inch, 
or  where  such  boiler,  drum,  or  head  thereof  has  been 
recnforced  by  having  a  pad  or  flange  riveted  on  the  same, 
to  make  the  thickness  not  less  than  one-half  inch,  pipes 
of  2  inches  in  diameter  or  under  may  be  screwed  directly 
into  the  same.  Where  steam  or  feed  pipes  of  2  inches  in 
diameter  or  under  are  screwed  into  the  boiler,  the  stop 
valve  shall  be  connected  to  the  boiler  by  as  short  a  nip- 

ple as  it  is  possible  to  use. 
All  lap-welded  or  riveted  wrought-iron  or  steel  or  seam- 

less drawn  steel  steam  pi[)e3  over  5}  inches  in  diameter 
when  expanded  into  tapered  holes,  or  where  ])ipe  is 
l>r()ught  to  a  true  and  parallel  circle  at  the  ends  and  the 
flanges  shrunk  on  the  same  and  beaded  over  into  a  recess 
at  the  face  of  the  flanges,  or  when  flared  to  an  angle  of 
anproxiniately  20  degrees,  shall  be  substantially  riveted 
through  the  hubs  of  said  flanges,  and  no  hubs  shall 
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project  less  than  IJ  inches  from  the  back  of  said  flanges:  (II,  19) 
Provided,  Tiowever,  That  when  such  pipes  are  double  riv- 

eted into  cast-steel,  wrought-iron,  or  homogeneous-steel 
flanges,  said  flanges  to  be  equal  in  strength  to  the  strength 
of  the  pipe,  the  process  of  expanding  and  beading  may 
be  dispensed  with:  It  is  further  provided,  That  for  pres- 

sures of  100  pounds  and  under,  said  pipes  may  be  smgle 
riveted  to  the  flanges  in  lieu  of  double  riveting. 

The  joints  of  all  flanges  shall  be  made  with  a  suflicient 
number  of  good  and  substantial  bolts  or  rivets  to  make 
such  joints  at  least  equal  in  strength  to  all  other  parts  of 
the  pipe. 
Lap-welded  steam  pipes  of  iron  or  steel,  with  their 

flanges  welded  on,  shall  be  tested  by  a  hydrostatic  pres- 
sure of  at  least  double  the  working  pressure  of  the  steam 

to  be  carried,  and  properly  annealed  after  all  the  work 
requiring  fire  is  finished.  When  an  affidavit  of  the  manu- 

facturer is  furnished  that  such  test  has  been  made  and 

pipes  so  annealed,  they  may  be  used  for  marine  purposes. 
When  holes  exceeding  6  inches  in  diameter  are  cut  in 

boilers  for  pipe  connections,  manhole  and  hand-hole 
plates,  such  holes  shall  be  reenforced,  either  on  the  inside 
or  outside  of  boiler,  with  reenforcing  wrought-iron  or 
steel  rings,  which  shall  be  securely  riveted  or  properly 
fastened  to  the  boiler,  such  reenforcing  material  to  be 
rings  of  sufficient  width  and  thickness  of  material  to  fully 
compensate  for  the  amount  of  material  cut  from  such 
boilers,  in  flat  surfaces;  and  where  such  opening  is  made 
in  the  circumferential  plates  of  such  boilers,  the  reenforc- 

ing ring  shall  have  a  sectional  area  equal  to  at  least  one- 
half  the  sectional  area  of  the  opening  parallel  with  the 
longitudinal  seams  of  such  portion  of  the  boiler.  On 
boilers  carrying  75  pounds  or  less  steam  pressure  a  cast- 
iron  stop  valve,  properly  flanged,  may  be  used  as  a  re- 
enforcement  to  such  opening.  When  holes  are  cut  in  any 
flat  surface  of  such  boilers  and  such  holes  are  flanged  in- 

wardly to  a  depth  of  not  less  than  1|-  inches,  measuring 
from  the  outer  surface,  the  reenforcement  rings  may  be 
dispensed  with. 

No  connection  between  shell  of  boiler  and  mud  drum 
shall  exceed  9  inches  in  diameter,  and  the  flange  of  the 
mud-drum  leg  shall  consist  of  an  equal  amount  of  material 
to  that  cut  out  of  the  shell  of  boiler. 

Plates  constructed  of  pressed  steel  of  corrugated  form 
without  opening  in  plate  for  bolt,  the  corrugation  forming 
the  support  for  bolt,  shall  be  allowed  for  manhole  and 
hand-hole  plates. 

SLIP  JOINTS. 

The  wearing  surface  of  the  male  pipe  in  all  slip  joints 
made  after  June  30,  1908,  for  use  in  steam  pipes  shall  be 
of  copper  or  composition,  and  the  said  male  pipe  shall 
be  of  sufficient  length  and  so  adjusted  as  to  prevent  acci- 

dental withdrawal  from  the  stuffing  box. 
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CAST  STEEL,  SEMISTEEL,  FEREOSTEEL,  CAST  IRON,  MALLE- 
ABLE IRON,  HARD  BRASS,  BRONZE,  AND  OTHER  COMPO- 

SITIONS MADE  OF  COPPER,  TIN,  AND  ZINC. 

20.  Cast-steel  fittings  of  any  size  or  character,  and  for 
any  pressure,  may  be  used  for  any  and  all  steam  and  feed- 

pipe connections,  and  for  boiler  fittings,  valves,  cocks, 
and  all  appliances  subject  to  steam  or  water  pressure  in 
connection  with  the  boilers  and  engines  of  steam  vessels, 
when  made  by  regular  processes  and  by  manufacturers 
who  stamp  such  fittings  and  appliances  with  their  trade- 

mark or  identifying  stamp  and  who  guarantee  the  cast- 
ings to  possess  the  following  physical  characteristics: 

Tensile  strength,  minimum  50,000;  maximum,  65,000 
pounds  per  square  inch;  elastic  limit,  minimum,  not  less 

than  45  per  cent'  of  tensile  strength;  elongation  in  2 
inches,  minimum,  25  per  cent.  There  shall  be  taken 
from  each  heat  an  annealed  coupon  or  coupons,  for  the 
purpose  of  determining  the  physical  tests,  and  the  manu- 

facturers shall  furnish  coupons  to  the  local  inspectors  for 
tests  when  so  required.  All  steel  castings  shall  be  thor- 

oughly annealed. 
The  minimum  thickness  of  steel  fittings  shall  be  deter- 

mined by  the  following  formula: 

T  =  ?^  +  .188 

5,000 

Where  P  =  working  pressure  in  pounds. 
D  =  diameter  in  inches. 
T  =  thickness  in  inches. 

Malleable  iron  possessing  a  tensile  strength  of  not  less 
than  30,000  pounds  to  the  square  inch  may  be  used  for 
any  casting  or  connection  up  to  and  including  6  inches  in 
diameter,  and  for  pressures  not  exceeding  300  pounds. 
Such  castings  of  3  inches  in  diameter  or  over  shall  be  extra 

heavy,  beaded  or  banded,  and  stamped  with  the  trade- 
mark or  identifying  stamp  of  the  manufacturer. 

Cast  iron,  semisteel,  or  ferrosteel,  possessing  a  tensile 
strength  of  not  less  than  20,000  pounds  to  the  square  inch 
may  be  used  in  the  construction  of  stop  valves  of  any  size 
when  bolted  directly  to  the  boiler,  throttle  valves  of  any 
size  when  bolted  directly  to  the  steam  chest,  slip  joints  of 
any  size,  flanges,  saddles,  water  columns,  ells,  tees, 
crosses,  valves,  and  cocks,  when  such  fittings  of  3  inches 
in  diameter  or  over  are  stamped  witli  the  trade-mark  or 
identifying  stamp  of  the  manufacturer,  and  made  in 
accordance  with  tlie  followiu(x  formula: 



49 

Wliere  P  =  pressure  of  steam  allowable  in  pounds.  (II,  20) 
T  =  thickness  of  casting  in  inches. 
D  =  inside  diameter  of  casting  in  inches. 

Cast  iron  may  also  be  used  in  the  construction  of  man- 
hole and  hand-hole  plates. 

When  from  peculiar  form  of  construction,  such  as  the 
engines  of  stern-wheel  steamers,  the  throttle  valve  can 
not  be  connected  directly  to  the  steam  chest,  it  shall  be 
bolted  directly  to  the  end  of  the  main  steam  pipe,  and  the 
branch  pipes  shall  be  bolted  to  the  side  pipes  of  the 
engines. 

Hard  brass,  bronze,  and  other  compositions,  of  which 
95  per  cent  is  copper,  tin,  and  zinc,  possessing  a  tensile 
strength  of  not  less  than  30,000  pounds  to  the  square 
inch,  may  be  used  in  the  construction  of  all  fittings  up  to 
and  including  12  inches  in  diameter,  and  for  all  pressures 
not  exceeding  300  pounds  per  square  inch,  except  that  it 
will  not  be  allowed  where  the  steam  reaches  a  temperature 

of  400°  F.,  and  for  all  temperatures  exceeding  450°  F.  no 
fittings  other  than  steel  shall  be  allowed. 

All  fittings  of  more  than  3  inches  in  diameter  shall  be 
subjected  by  the  manufacturer  to  a  hydrostatic  test  of 
three  and  one-half  times  the  pressure  to  which  they  will 
be  subjected  in  service,  and  such  hydrostatic  pressure 
shall  be  plainly  stamped  on  the  casting. 

All  fittings  of  more  than  2  inches  in  diameter  shall  be 
permanently  flanged,  and  no  fitting  shall  be  of  a  greater 
length  than  specified  by  the  ' 'Manufacturer's  Standard." 

All  cast-iron,  malleable  iron,  semisteel,  and  ferrosteel 
castings  shall  be  properly  secured  to  the  boiler  by  bolts 
or  rivets. 

Cast  nozzles  shall  not  be  used  when  exposed  to  the 
direct  action  of  the  fire. 

Screw^ed  bonnets  on  cast-iron  valves  are  positively  pro- 
hibited. All  valves  over  2^  inches  in  diameter  shall  have 

bolted  bonnets  or  covers.  The  necks  of  the  valves  shall 

be  oxtra  heavy  and  as  short  as  practicable.  Where  valves 
of  less  than  2^  inches  in  diameter  are  connected  directly  to 
the  boiler,  they  shall  be  of  cast  steel,  hard  brass,  or  bronze. 

VALVES. 

All  valves  of  3  inches  or  more  shall  bear  the  trade- 
mark of  the  manufacturer,  which  shall  guarantee  the 

uniform  thickness  of  the  walls  of  the  valve  chamber. 
All  such  valves  shall  also  bear  the  number  of  pounds 

pressure  of  steam  the  manufacturer  guarantees  them  to 
stand  without  rupture  or  distortion. 

34147—10  4 
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(II,  20)  EVAPORATORS,  FEED-WATER  HEATERS,  AND  SEPARATORS 
MADE  OF  CAST  IRON  AND  SUBJECT  TO  BOILER  PRES- 
SURE. 

When  evaporators,  feed  heaters,  and  separators  are 
constructed  of  cast  iron  possessing  a  tensile  strength  of 
not  less  than  20,000  pounds  per  square  inch,  the  shells 
being  cylindrical  and  ends  flat  or  convex,  the  castings 
sound  and  of  uniform  thickness,  the  working  pressure 
shall  not  exceed  that  found  by  the  following  formulas: 

Flat  surface :  Cylindrical  shell : 

^    20,000  X  -p  ̂   3,500  xT ^~  D 

PxD 

/PxD 
\  20,00( 
000  3,500 

Where  P  =  working  pressure  per  square  inch  in  pounds. 
T  =  thickness  in  inches. 

Provided,  1.  That  the  thickness  of  ends  of  evaporator 
feed  heaters,  and  separators  shall  be  not  less  than  three 
eighths  of  an  inch.  2.  That  to  the  resultant  thickness 
obtained  by  the  formula  given  above  there  shall  be 
added,  for  cylinders  having  an  inside  diameter  of  1  inch 
to  6  inches  inclusive,  one-quarter  of  an  inch;  for  cylin- 

ders having  an  inside  diameter  of  over  6  inches  to  15 
inches  inclusive,  one-eighth  of  an  inch. 

D  =  diameter  inside  in  inches.    When  the  pres- 
sure is  to  be  determined  for  a  part  of  a 

flat  surface  which  is  a  square,  or  rectangle 
in  the  flat  surface  formula,  the  value  of 
D  used  shall  be  the  diagonal  of  the  square 
or  rectangle,  and  when  the  ends  are  bolted 
to  the  shell  the  value  of  D  used  shall  equal 
the  diameter  of  the  bolt  circle. 

All  flanges  shall  be  substantial,  and  there  shall  be  a 
goo<:l  fillet  all  around  the  root,  and  when  the  ends  and 
shell  are  cast  solid  there  shall  be  a  good  and  substantial 
fillet  inside  all  around. 

The  bolts  or  studs  for  the  ends  or  doors  shall  not  have 

a  greater  stress  than  6,000  pounds  per  square  inch,  and 
the  size  of  bolts  or  studs  sliall  not  be  less  than  three- 
fourths  of  an  inch  in  diameter. 

Evaporators  and  separators  sliall  be  provided  with  an 
efficient  safety  valve  of  approved  type. 

21.  Feed  water  shall  not  be  admitted  into  any  marine 

boiler  at  a  tem[)erature  less  than  100°  F.,  and  every  such 
boiler,  excepting  donkey  boilers,  shall,  after  October  31, 
1909,  have  an  indejxMKMMit  auxiliary  feed  appliance  for 
supnlyhig  said  ])()iler  with  water  in  addition  to  the  usual 
mode  emi)l()yed,  which  auxiliary  feed  shall  enter  the 
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boiler  through  an  opening  and  a  fitting  which  are  entirely  (II,  21) 
independent  of  the  fitting  and  opening  for  the  main  feed. 

22.  There  shall  be  fastened  to  each  boiler  a  plate  con-  §44i8,  r.  s. 
taining  the  name  of  the  manufacturer  of  the  material,  the 
place  where  manufactured,  the  tensile  strength,  the  name 
of  the  builder  of  the  boiler,  when  and  where  built. 

The  date  of  the  building  of  the  boiler  or  boilers  shall  be 
determined  by  the  month  and  year  of  issue  of  the  first 
certificate  of  inspection  which  covers  the  boiler  or  boilers 
in  question :  Provided,  That  the  boiler  or  boilers  have  not 
been  used  for  any  purpose  previous  to  the  inspection. 

23.  Every  boiler,  other  than  boilers  of  the  water-tube  §44i8,ii.s. 
type,  shall  have  at  least  one  fusible  plug  as  described 
below.  Plugs  shall  be  made  of  a  bronze  casing  filled  with 
good  banca  tin  from  end  to  end.  The  manufacturers  of 
fusible  plugs  shall  stamp  their  name  or  initials  thereon  for 
identification,  and  shall  file  with  the  local  inspectors  a 
certificate,  duly  sworn  to,  that  such  plugs  are  filled  with 
banca  tin. 

Fusible  plugs,  except  as  otherwise  provided  for,  shall 
have  an  external  diameter  of  not  less  than  three-fourths 
of  an  inch  pipe  tap,  and  the  banca  tin  shall  be  at  least  one- 
half  of  an  inch  in  diameter  at  the  smallest  end  and  shall 
have  a  larger  diameter  at  the  center  or  at  the  opposite  end 
of  the  plug:  Provided,  however.  That  all  plugs  used  in 
boilers  carrying  a  steam  pressure  exceeding  150  pounds  to 
the  square  inch  may  be  reduced  at  the  smaller  end  of  the 
banca  tin  to  five-sixteenths  of  an  inch  in  diameter. 

Fusible  plugs,  when  used  in  the  tubes  of  upright  boilers, 
shall  have  an  external  diameter  of  not  less  than  three- 
eighths  of  an  inch  pipe  tap,  and  the  banca  tin  shall  be  at 
least  one-fourth  of  an  inch  in  diameter  at  the  smaller  end 
and  shall  have  a  gres^ter  diameter  at  the  opposite  end  of 
the  plug. 

Externally  heated  cylindrical  boilers,  with  flues,  shall 
have  one  plug  inserted  in  one  flue,  and  also  one  plug 
inserted  in  shell  of  each  boiler,  immediately  below  the 
fire  line  and  not  less  than  4  feet  from  the  front  end: 
Prmnded,  Jiovjever,  That  when  such  flues  are  not  more  than 
6  inches  in  diameter  a  fusible  plug  of  not  less  diameter 
than  three-eighths-inch  pipe  tap  may  be  used  in  such  flues. 

Other  shell  boilers,  except  especially  provided  for,  shall 
have  one  plug  inserted  in  the  crown  sheet  of  the  back 
connection. 

Vertical  tubular  boilers  shall  have  one  plug  inserted  in 
one  of  the  tubes  at  least  2  inches  below  the  lowest  gauge 
cock,  but  in  boilers  having  a  cone  top  the  plug  shall  be 
inserted  in  the  upper  tube  sheet. 

NAME  PLATES. 

FUSIBLE  PLUGS. 
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(II,  23)  All  plugs  shall  be  inserted  so  that  the  small  end  of  the 
banca  tin  shall  be  exposed  to  the  fire. 

It  shall  be  the  duty  of  the  inspector  at  each  annual 
inspection  to  see  that  the  plugs  are  in  good  condition. 

GAUGE  COCKS  AND  WATER  GLASS. 

§4418,11.  s.  24.  All  boilers,  except  flash  boilers,  shall  be  supplied 
with  at  least  one  reliable  water  gauge  and  at  least  three 
gauge  cocks  attached  directly  to  each  boiler.  When  the 
gauge  glass  and  gauge  cocks  are  connected  to  the  boilers 
by  a  water  column  there  must  be  three  additional  gauge 
cocks  inserted  in  the  head  or  shell  of  boiler.  The  lower 
gauge  cock  in  boilers  more  than  48  inches  in  diameter 
shall  not  be  less  than  4  inches  from  the  top  of  the  flues  or 
tubes.  In  boilers  less  than  48  inches  in  diameter  the 
lower  gauge  cock  shall  not  be  less  than  2^  inches  above 
the  top  of  the  flues  or  tubes.  A  gauge  glass  shall  be  con- 

sidered a  reliable  water  gauge,  and  a  float  such  as  used 
on  western  river  steamers  shall  be  considered  on  such 
boilers  as  a  reliable  water  gauge:  Provided,  That  when 
water-tube  boilers  have  an  efficient  water  column  con- 

nected to  the  steam  drum  of  said  boiler  at  the  top,  and 
the  water  manifold  at  the  bottom,  and  such  water  column 
has  a  gauge  glass  and  three  gauge  cocks  fitted  to  same, 
and  also  is  fitted  with  a  valve  or  stop  cock,  both  at  top 
and  bottom  where  the  column  is  connected  to  the  boiler, 
no  gauge  cocks  shall  be  required  in  the  head  or  shell  of 
the  drums  of  such  water-tube  boilers. 

Double-end  boilers  shall  have  at  least  three  gauge  cocks 
and  one  water  glass  at  each  end. 

In  vertical  boilers  or  boilers  of  the  water-tube  type  the 
location  of  the  lowest  gauge  cock  shall  be  determmed  by 
the  local  inspectors. 

Boilers  known  as  flash  boilers  constructed  of  a  continu- 

ous coil  of  pipe  or  series  of  coils  of  pipes  under  three- 
fourths  inch  m  diameter,  whose  construction  has  been 
approved  by  the  Board  of  Supervising  Inspectors,  shall 
not  be  required  to  be  supplied  with  gauge  cocks  or  low- 
water  gauges. 

STEAM  GAUGES. 

§44i8,R.s.  25.  All  boilers  or  sets  of  boilers  shall  have  attached 
to  them  at  least  one  gauge  that  will  correctly  indicate  a 
pressure  of  steam  ecjual  to  80  per  cent  of  the  hydrostatic 
pressure  applied  by  the  inspectors. 

SAFETY  VALVES. 

§  4418,  R.  R.  26.  The  areas  of  all  safety  valves  on  boilers  contracted 
for  or  the  construction  of  which  cojumenced  on  or  after 
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June  1,  1904,  shall  be  determined  in  accordance  with  the  (II,  26) 
following  formula  and  table : 

W 

Formula:  a=.2074X-p- 

Where  a  =  area  of  safety  valve,  in  square  inches,  per 
square  foot  of  grate  surface. 

W  =  pounds  of  water  evaporated  per  square  foot 
of  grate  surface  per  hour. 

P  =  absolute  pressure  per  square  inch  =  working 

gauge  pressures- 15. 

From  which  formula  the  areas  required  per  square  foot 
of  grate  surface  in  the  following  table  are  found  by  assum- 

ing the  different  values  of  W  and  P. 
The  figures  (a)  in  table  multiplied  by  square  feet  of 

grate  surface  give  the  area  of  safety  valve  or  valves 
required. 

Wlien  this  calculation  results  in  an  odd  size  of  safety 
valve,  use  next  larger  standard  size. 

EXAMPLES. 

Boiler  pressure  =  75  pounds  per  square  inch  (gauge). 
2  furnaces:  Grate  surface  =  2  (No.)x5  feet  6  inches 

(long)  X  3  feet  (wide)  =33  square  feet. 
Water  evaporated  per  pound  of  coal  =  8  pounds. 
Coal  burned  per  square  foot  grate  surface  per  hour  = 

12|  pounds. 
Evaporation  per  square  foot  grate  surface  per  hour  =  8 

X  12^  =  100  pounds. 
Hence  W=100  and  gauge  pressure  =  75  pounds. 
From  table  the  corresponding  value  of  a  is  .230  square 

inches. 

Therefore  area  of  safety  valve  =  33  X  .23  =  7.59  square' inches. 
For  which  the  diameter  is  3 J  inches  nearly. 
Boiler  pressure  =  215  pounds. 
6  furnaces:  Grate  surface  =  6  (No.)X5  feet  6  inches 

(long)  X  3  feet  4  inches  (wide)  =  110  square  feet. 
Water  evaporated  per  pound  coal=  10  pounds. 
Coal  burned  per  square  foot  grate  surface  per  hour  =  30 

pounds. 
Evaporation  per  square  foot  grate  surface  per  hour  = 

10X30  =  300  pounds. 
Hence  W  =  300,  gauge  pressure  =  215,  and  a  =.270 

(from  table). 
Therefore  area  of  safety  valve  =  110  X  .270  =  29.7  square 

inches,  which  is  too  large  for  one  valve.    Use  two. 
29.7 

14.85  square  inches.    Diameter  =  4f  inches. 

To  determine  the  area  of  a  safety  valve  for  boiler  using 
oil  as  fuel  or  for  boilers  designed  for  any  evaporation  per 
hour. 
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(II,  26)  Divide  the  total  number  of  pounds  of  water  evaporated 
per  hour  by  any  number  of  pounds  of  water  evaporated 
per  square  foot  of  grate  surface  per  hour  (W)  taken  from, 
and  within  the  Umits  of,  the  table.  This  w^ll  give  the 
equivalent  number  of  square  feet  of  grate  surface  for 
boiler  for  estimating  the  area  of  valve.  Then  apply  the 
table  as  in  previous  examples. 

EXAMPLE. 

Required  the  area  of  a  safety  valve  for  a  boiler  using 
oil  as  fuel,  designed  to  evaporate  8,000  pounds  of  water 
per  hour,  at  175  pounds  gauge  pressure. 

Make  W  =  200. 

=40,  the  equivalent  grate  surface,  in  square  feet. 

For  gauge  pressure  =175  pounds  and  W  =  200,  from 
table,  a=  .218  square  inch.  .218  X  40  =  8.72  square  inches, 
the  total  area  of  safety  valve  required  for  this  boiler,  for 
which  the  diameter  is       square  inches  nearly. 
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Any  spring-loaded  safety  valve  constructed  so  as  to  (II,  26) 
give  an  increased  lift  by  the  operation  of  steam  after 
being  raised  from  its  seat,  or  any  spring-loaded  safety 
valve  constructed  in  any  other  manner,  so  as  to  give  an 
effective  area  equal  to  that  of  the  aforementioned  spring- 
loaded  safety  valve,  may  be  used  in  lieu  of  the  common 
lever-weighted  valve  on  all  boilers  on  steam  vessels,  and 
each  spring-loaded  valve  shall  be  supplied  with  a  lever 
that  will  raise  the  valve  from  its  seat  a  distance  of  not  less 

than  that  equal  to  one-eighth  of  the  diameter  of  the  valve 
opening;  but  in  no  case  shall  any  spring-loaded  safety 
valve  be  used  in  lieu  of  the  lever-weighted  safety  valve 
without  first  having  been  approved  by  the  Board  of 
Supervising  Inspectors. 

The  valves  shall  be  so  arranged  that  each  boiler  shall 
have  at  least  one  separate  safety  valve,  unless  the  ar- 

rangement is  such  as  to  preclude  the  possibility  of  shut- 
ting off  the  communication  of  any  boiler  with  the  safety 

valve  or  valves  employed.  This  arrangement  shall  also 

apply  to  lock-up  safety  valves  when  they  are  employed. 
The  use  of  two  safety  valves  may  be  allowed  on  any 

boiler,  provided  the  combined  area  of  such  valves  is  equal 
to  that  required  by  rule  for  one  such  valve.  Whenever 
the  area  of  a  safety  valve,  as  found  by  the  rule  of  this 
section,  will  be  greater  than  that  corresponding  to  6 
inches  in  diameter,  two  or  more  safety  valves,  the  com- 

bined area  of  which  shall  be  equal  at  least  to  the  area 
required,  must  be  used. 

Where  escape  pipes  for  safety  valves  are  installed  in 
steam  vessels  after  July  1,  1910,  the  area  of  such  pipes 
shall  equal  the  combined  area  of  all  valves  to  which  such 
pipes  are  connected. 

The  seats  of  all  safety  valves  shall  have  an  angle  of 
inclination  of  45  degrees  to  the  center  lines  of  their  axes. 

Hereafter  no  safety  valves  having  a  set  screw  arrange- 
ment on  top  of  the  valve  casing,  designed  to  hold  the 

valve  down  while  the  hydrostatic  pressure  is  being  ap- 
plied, shall  be  allowed.  On  such  valves  now  in  use,  in- 

spectors shall  require  the  set  screws  to  be  taken  out  and 
the  hole  permanently  closed.  This  does  not  apply  to 
any  safety  valve  whose  form  of  construction  is  such  that  n> 
the  hole  for  the  set  screw  or  bolt  is  securely  closed  when 
the  valve  is  locked. 

LEVER  SAFETY  VALVES. 

All  common  lever  safety  valves  to  be  hereafter  applied 
to  the  boilers  of  steam  vessels  must  be  constructed  in 
material,  workmanship,  and  principle  according  to  the 
requirements  for  a  safety  valve  referred  to  in  this  section. 
When  this  construction  of  a  safety  valve  is  applied  to  the 
boilers  of  steamers  navigating  rough  waters,  the  link 
may  be  connected  direct  with  the  spindle  of  the  valve: 
Provided,  always,  That  the  fulcrum  or  points  upon  which 
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(II,  26)  the  lever  rests  are  made  of  steel,  knife  or  sharp  edged, 
and  hardened;  in  this  case  the  short  end  of  the  lever 
should  be  attached  directly  to  the  valve  casing.  In  all 
cases  the  link  requires  but  a  slight  movement  not  exceed- 

ing one-eighth  of  an  inch. 

REQUIREMENTS  IN  CONSTRUCTION  OF  LEVER  SAFETY  VALVES. 

All  the  points  of  bearing  on  lever  must  be  in  the  same 

plane. The  distance  of  the  fulcrum  must  in  no  case  be  less 
than  the  diameter  of  the  valve  opening. 

The  length  of  the  lever  shall  not  exceed  the  distance  of 
the  fulcrum  multiplied  by  ten. 

The  width  of  the  bearings  of  the  fulcrum  must  not  be 
less  than  three-fourths  of  1  inch. 

The  length  of  the  fulcrum  link  shall  not  be  less  than  4 
inches. 

The  lever  and  fulcrum  link  must  be  made  of  wrought 
iron  or  steel,  and  the  knife-edged  fulcrum  points,  and 
bearings  for  the  points  must  be  made  of  steel  and  hard- 

ened. But  the  chambers  and  saddle  flanges  of  this  and 
all  other  types  of  safety  valves  attached  to  boilers  may 
be  made  of  cast  iron  or  other  suitable  material. 

The  valve,  valve  seat,  and  bushing  for  the  stem  or  spin- 
dle must  be  made  of  composition  (gun  metal)  when  the 

valve  is  intended  to  be  attached  to  a  boiler  using  salt 
water;  but  when  the  valve  is  to  be  attached  to  a  boiler 
using  fresh  water  and  generatmg  steam  of  a  high  pressure 
the  parts  named,  with  the  exception  of  the  bushings  for 
the  spindle,  may  be  made  of  cast  iron.  On  safety  valves 
constructed  after  June  30,  1905,  neither  the  valve  nor 
the  valve  seats  shall  be  of  cast  iron. 

The  valve  must  be  guided  by  its  spmdle,  both  above 
and  below  the  ground  seat  and  above  the  lever,  through 
supports  either  made  of  composition  (gun  metal)  or 
bushed  with  it. 

The  spindle  shall  fit  loosely  in  the  bearings  or  supports. 
When  the  valve  is  intended  to  be  applied  to  the  boUers 

of  steamers  navigating  rough  waters  the  fulcrum  link 
may  be  connected  directly  with  the  spindle  of  the  valve; 
providing  always  that  the  knife-edged  fulcrum  points 
are  made  of  steel  and  hardened,  and  that  the  vertical 
movement  of  the  valve  is  unobstructed  by  any  lateral 
movement. 

In  all  cases  the  weight  must  be  adjusted  on  the  lever 
to  the  pressure  of  steam  allowed  in  each  case  by  a  correct 
steam  gauge  attached  to  the  boiler.  The  weight  must 
then  be  securely  fastened  in  its  position  and  the  lever 
marked  for  the  pm*posc  of  facilitatmg  the  replacing  of  the 
weight  should  it  be  necessary  to  remove  tlie  same,  and  in 
no  case  shall  a  line  or  any  other  device  be  attached  to  the 
lever  or  w(right  except  in  such  a  manner  as  will  enable 
the  engineer  to  raise  the  valve  from  its  seat. 
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SEA  COCKS.  (II) 

27.  All  sea  valves  or  cocks  secured  to  the  skin  of  the  §4418,  r.s. 
vessel  by  bolts  and  connected  to  the  engines  or  boilers  by 
pipes  shall  be  arranged  so  as  to  be  accessible  at  all  times, 
so  that  if  a  leak  or  defect  occurs  it  can  be  reached.  All 

parts  of  said  valves  except  the  chamber  shall  be  made  of 
brass  or  bronze  when  used  on  wooden-hull  vessels  navi- 

gating salt  water;  but  in  the  case  of  iron-hull  vessels  the 
brass  or  bronze  bolts  may  be  dispensed  with. 

STOP  VALVES. 

28.  On  all  boilers  built  after  July  1,  1896,  a  stopcock  §4418,r.s. 
or  valve  shall  be  placed  between  all  check  valves  and 
boiler,  and  between  all  steam  and  water  pipes  and  the 
boiler. 

All  boiler  connections  of  over  2  inches  in  diameter, 
except  the  connections  for  safety  valves,  shall  be  per- 

manently flanged  and  bolted  directly  to  the  boiler. 
Where  the  connecting  point  on  the  boiler  is  of  circular 
form,  distance  pieces  shall  be  allowed,  in  order  to  square 
the  point  of  attachment  of  the  flanged  fittings,  but  no 
such  distance  piece  shall  be  allowed  to  exceed  6  inches 
in  length  on  its  shortest  side. 

WOODWORK  FROM  BOILERS. 

29.  ExternaUy  heated  hciUrs  shall  have  a  clear  space  §4418,r.  s. 
between  the  boiler  and  the  woodwork  of  not  less  than  6 
inches  at  the  sides  and  4  inches  at  the  top. 

Internally  heated  boilers  shall  have  a  clear  space  between 
the  boiler  and  the  woodwork  of  not  less  than  4  inches  at 
the  sides  and  4  inches  at  the  top. 

All  woodwork  or  other  ignitible  substance  approaching 
within  12  inches  of  the  boiler  or  smokestack  (unless  such 
boiler  or  smokestack  is  covered  with  good  nonconduct- 

ing material)  shall  be  suitably  sheathed  with  metal  over 
noncombustible  material,  and  it  shall  be  the  duty  of  the 
inspectors  to  see  that  all  woodwork  or  other  ignitible 
substance  in  or  around  tlie  fireroom  is  properly  protected 
by  metal  or  asbestos  sheathing. 

All  boilers  hereafter  placed  in  wooden  steamers  shall 
have  a  clear  space  of  at  least  8  inches  between  the  under 
side  of  the  cylindrical  shell  and  the  floor  or  keelson;  and 
on  all  other  steamers  the  boilers  shall  be  so  placed  as  to 
permit  of  proper  inspection  of  the  under  side  thereof. 

All  boilers  shall  have  a  clear  space  at  back  and  ends. 
When  located  in  close  proximity  to  wooden  bulkheads  the 
space  between  boiler  or  boilers  and  bulkheads  shall  be  not 
less  than  2  feet;  with  iron  or  steel  bulkheads,  not  less 
than  16  inches. 
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MANHOLES. 

30.  Manhole  openings  in  front  head  of  externally  fired 
boilers,  under  the  flues,  as  required  by  section  4434,  Re- 

vised Statutes  of  the  United  States,  shall  be  of  dimensions 
of  not  less  than  8  by  12  inches  in  the  clear.  It  is  also 
further  provided  that  all  boilers  shall  have  a  manhole 
opening  above  the  flues  or  tubes  where  practicable  for 
use,  and  also  such  openings  shall  be  of  the  following 
dimensions : 

Boilers  over  40  inches  in  diameter  shall  have  an  open- 
ing not  less  than  10  by  16  or  11  by  15  inches  in  the  clear, 

except  boilers  40  inches  in  diameter  of  shell  and  under 
shall  have  an  opening  not  less  than  9  by  15  inches  in  the 
clear  in  manholes. 

WESTERN  RIVER  BOILERS. 

HEADS. 

^'  31.  All  heads  employed  in  the  construction  of  cylin- 
drical externally  fired  boilers  for  steamers  navigating  the 

Red  River  of  the  North  and  rivers  whose  waters  flow^  into 
the  Gulf  of  Mexico  shall  have  a  thickness  of  material  as 
follows : 

For  boilers  having  a  diameter — 
Over  32  inches  and  not  over  36  inches,  not  less  than  ̂   inch. 
Over  36  inches  and  not  over  40  inches,  not  less  than  inch. 
Over  40  inches  and  not  over  48  inches,  not  less  than  f  inch. 
Over  48  inches,  not  less  than  |  inch. 

The  heads  of  steam  and  mud  drums  of  such  boilers  shall 
have  a  thickness  of  material  of  not  less  than  half  an  inch; 
pressure  to  be  determined  by  formula  for  flatheads. 

FLUES. 

Local  inspectors,  in  determining  the  distance  between 
the  flues  and  the  shells  of  externally  fired  boilers,  under 
provisions  of  section  4434,  Revised  Statutes  of  the  United 
States,  shall  take  the  measurements  from  the  plate  in  the 
flue  to  the  plate  in  the  shell. 

WATER  TUBE  AND  COIL  BOILERS. 

32.  Blueprints  or  drawings  of  coil  boilers  and  of  other 
boilers,  with  their  specifications,  submitted  to  the  Board 
of  Sui)ervising  Inspectors  for  approval  under  section  4429, 
Revised  Statutes  of  the  United  States,  must  be  in  (lu[)li- 
catc  before  action  thereon  will  be  taken  by  the  Board, 
witli  a  view  of  approving  the  same;  one  set  to  be  filed 
with  the  records  of  the  l^oard  of  Supervising  Inspectors 
and  the  otlier  with  the  records  of  t  he  supervising  inspector 
of  Ihe  (hstrict  where  the  nuuiiifacturer  of  tlie  })oiler  is 

located.  Manufacturers  shall  furnisii  local  insp(H'tors  of 
district  where  boilers  arc  to  be  installed  an  allidavit  certi- 
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fying  that  the  boilers  are  constructed  in  strict  accordance    (II,  32) 
with  the  drawings  and  specifications  as  approved  by  the 
Board  of  Supervising  Inspectors. 

The  working  pressure  allowable  on  cylindrical  shells  of 
water  tube  or  coil  boilers,  when  such  shells  have  a  row 

or  rows  of  pipes  or  tubes  inserted  therein,  shall  be  deter- 
mined by  the  following  formula: 

p_(D-(^)xTxS DxR 

working  pressure  allowable  in  pounds, 
distance  in  inches  between  the  tube  or  pipe 

centers  in  a  line  from  head  to  head, 
diameter  of  hole  in  inches, 
thickness  of  plate  in  inches, 
one-sixth  of  the  tensile  strength  of  the  plate, 
radius  of  shell  in  inches. 

EXAMPLE. 

Required  the  working  pressure  of  a  cylindrical  shell 
having  holes  1  inch  in  diameter,  spaced  2  inches  from 
center  to  center,  in  a  line  from  head  to  head;  material, 
one-half  of  an  inch  thick;  diameter  of  shell,  20  inches; 
tensile  strength  of  plate,  60,000  pounds. 

Substituting  values,  we  have 

-p    (2- 1)X. 5X10,000  . 
P  =  ̂   2x10 —  ^  pounds. 

PORCUPINE-TYPE  BOILERS. 

The  formula  for  determining  pressure  on  boilers  of  the 
so-called  Porcupine  and  similar  types  shall  be  as  follows: 

Multiply  the  vertical  distance  between  the  centers  of 
the  horizontal  rows  of  tubes  in  inches  by  one-half  the 
diameter  of  shell  of  boiler  in  inches,  which  gives  the  area 
upon  wdiich  the  pressure  is  exerted  to  break  a  diagonal 
ligament,  then  find  the  sectional  area  of  the  ligament  at 
its  smallest  part  and  multiply  by  one-sixth  the  tensile 
strength  of  the  material.  This  result,  divided  by  the 
area  upon  which  the  strain  is  exerted,  gives  the  working 

EFT 
pressure  per  square  inch,  which  is  as  follows:— =  W, 

the  working  pressure,  in  which  E  equals  width  of  liga- 
ment in  inches,  F  thickness  of  material  in  inches,  T  one- 

sixth  of  the  tensile  strength,  C  distance  between  vertical 
centers,  and  D  one-half  the  inside  diameter  of  the  shell 
or  central  column. 

For  the  boiler  proposed,  30  inches  diameter,  five-eighths 
inch  thick,  tensile  strength  60,000  pounds,  1.219  inches 
would  be  width  of  ligament,  .625  thickness  of  plate, 
10,000  one-sixth  of  tensile  strength,  3fJ  =  3.6875  inches. 

Where  P  = 

D  = 

d  = 
T  = 

S  = 
11  = 
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(II,  32)  distance  of  vertical  centers;  15  inches,  one-half  the  diam- 
eter of  shell,  would  be  as  follows:  1.219  multiphed  by 

.625,  this  product  multiplied  by  one-sixth  the  tensile 
strength,  10,000,  equals  7,618.75.  This  product,  divided 
by  the  product  of  3.6875,  distance  between  vertical  cen- 

ters, multiplied  by  15,  one-half  the  diameter,  equals 
55.3125,  gives  137.7  as  pressure  allowed. 

HYDROSTATIC  PRESSURE. 

All  coil  and  pipe  boilers  hereafter  made,  when  such 
boiler  is  completed  and  ready  for  inspection,  must  be  sub- 

jected at  the  first  inspection  to  a  hydrostatic  pressure 
double  that  of  the  steam  pressure  allowed  in  the  certifi- 

cate of  inspection. 
The  use  of  malleable-iron  or  cast-steel  manifolds,  tees, 

return  bends,  or  elbows  in  the  construction  of  pipe  gen- 
erators shall  be  allowed,  and  the  pressure  of  steam  shall 

not  be  restricted  to  less  than  one-half  the  hydrostatic 
pressure  applied  to  pipe  generators  unless  a  weakness 
should  develop  under  such  test  as  would  render  it  unsafe 
in  the  judgment  of  the  inspector  making  such  inspection. 

DRUMS  AND  HEADS. 

All  drums  attached  to  coil^  pipe?  sectional,  or  water- 
tube  boilers  not  already  in  use  or  actually  contracted  for, 
to  be  built  for  use  on  a  steam  vessel,  and  its  building  com- 

menced at  or  before  the  date  of  the  approval  of  this  rule 
shall  be  required  to  have  the  heads  of  wrought  iron  or 
steel  or  cast  steel  flanged  and  substantially  riveted  to  the 
drums  or  secured  by  bolts  arid  nuts  of  equal  strength 
with  rivets,  in  all  cases  where  the  diameters  of  such  drums 
exceed  6  inches. 

Drums  and  water  cylinders  constructed  with  a  bumped 
head  of  each  or  either  end,  any  opening  in  the  shell  or 
heads  to  be  reenforced  as  required  by  the  rules  of  the 
Board,  the  circumferential  and  horizontal  seams  to  be 

welded  and  properly  annealed  after  such  welding  is  com- 
pleted, and  when  tested  with  a  hydrostatic  pressure  of  at 

least  double  the  amount  of  the  steam  pressure  allowed 
may  be  used  for  marine  purposes. 

COPPER  AND  BRASS  TUBES. 

Seamless  copper  or  brass  tubes  not  exceeding  three- 
fourths  of  an  mcli  in  diameter  may  be  used  in  the  con- 

struction of  water-tube  boilers  or  generatoi-s  when  liquid 
fuel  is  Uvsed.  There  may  also  be  used  in  their  construction 

copper  or  brass  steam  (h*ums  not  exceeding  14  inches  in 
diameter,  of  ti  thickness  of  material  not  less  than  five- 
eighths  of  an  inch,  and  copper  or  brass  steam  dnims  12 
inclies  in  diameter  and  under  having  a  thickness  of  mate- 

rial of  not  less  than  one-half  inch.    All  tubes  and  dnims 



63 

referred  to  in  this  paragraph  shall  be  made  from  ingots  or    (II,  32) 
blanks  drawTi  down  to  size  without  a  seam.  Water-tube 
boilers  or  generators  so  constructed  may  be  used  for 
marine  purposes  with  none  other  than  liquid  fuel. 

33.  WELDIXG  AND  REENFORCING  BY  THE  ELECTRIC  AND 
OXY-ACETYLENE  PROCESSES. 

Calking  edges  may  be  reenforced  on  stayed  surfaces,  §  4405,  r.s. 
and  at  either  end  of  corrugated  furnaces. 

Cracks  in  plates  in  stayed  surfaces  may  be  repaired, 
cracks  not  to  exceed  the  distance  from  one  stay  to  the 
next,  or  in  any  case  not  to  exceed  10  inches. 

Plates  in  stayed  surfaces  where  reduced  in  thickness 
from  corrosion  over  areas  not  exceeding  100  square  inches 
may  be  reenforced,  the  stays  and  brace  rivets  to  be  ex- 

tended so  they  will  go  actually  through  the  plate  and 
reenforcing. 

Cracks  in  corrugated  furnaces,  either  circumferential 
or  lengthwise,  not  exceeding  3  inches  in  length,  may  be 
repaired  by  these  processes. 

No  welding  shall  be  allowed  on  the  shell  plates  of 
boilers  or  other  plates  subject  to  tensile  strain. 

Where  cracks  are  to  be  repaired  by  welding,  the  same 
are  to  be  cut  out,  and  holes  drilled  entirely  through  the 
plate  at  each  extreme  end  of  the  crack,  except  small 
cracks  from  rivet  to  calking  edge. 

the  coupons  showing  the  character  of  work  done  by  the 
applicant  have  been  submitted  and  tested,  showing  as 
good  results  as  those  of  the  parties  now  in  the  business. 

In  every  case  where  repairs  are  to  be  made  by  these 
processes  on  the  boilers  of  steam  vessels  subject  to  the 
inspection  of  this  service,  the  parties  making  the  repairs 
are  required  to  notify  the  office  of  the  local  inspectors,  in 
writing,  giving  a  full  detailed  description  of  the  repairs 
to  be  made,  the  location  of  the  vessel,  and  the  time  the 
repairs  are  to  be  begun,  so  that  inspection  may  be  had 
prior  to  and  during  the  time  the  work  is  being  done. 

The  application  for  permission  to  use  this  process  on 
boiler  repairs  of  any  particular  vessel  implies  a  guarantee 
on  the  part  of  the  applicant  that  the  work  shall,  in  mate- 

rial, flux,  and  workmanship,  be  equal  to  that  of  the  sam- 
ples furnished. 

Rule  III. — Boats,   Rafts,  Bulkheads,  and  Life- 
Saving  Appliances. 

No  repair  work  by  these will  be  allowed  until 

Section. 
Affidavit  of  test  of  line-carrying  guns.....  
Air  tanks  of  lifeboats  
Automatic  plug  required  on  metallic  lifeboats  
Barges,  passenger,  towed  by  steamers,  how  equipped. 
Barges,  ocean  towed,  how  equipped  
Bulkheads  required  for  certain  steam  and  sail  vessels 
Carley  life  float,  carrying  capacity  allowed  

27 

2 
2 

17 
3 

34 21 
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Section. 

Carrying  capacity  of  lifeboats,  how  determined   5 
Carrying  capacity  of  life  rafts,  how  determined   22 
Drags  or  floating  anchors,  how  constructed  and  number  of   32 
Drill  required  with  line-carrying  gun   31 
Drawings  and  specifications  of  lifeboats  required   1 
Drawings  and  specifications  of  life  rafts  required   18 
Engelhardt  lifeboats   21,  22 
Escape,  means  of,  to  lifeboats   33 
Equipments  required  on  lifeboats   3 
Equipments  required  on  life  rafts   20  | 
Fire  boats,  lifeboats  required  on   8 
Floats,  wooden,  material  and  dimensions  of   25 
Friction  devices  for  distress  signals  allowed  under  certain  condi- 

tions   3 
Guns,  line-carrying,  drill  required  with   31 
Guns,  line-carrying,  mode  of  manufacture  and  test  of   27 
Kapok  life-preservers,  use  of  prohibited   24 
Lifeboats,  capacity  required   5 
Lifeboats,  care  required  of   4 
Lifeboats,  collapsable,  may  be  substituted   14 
Lifeboats,  construction  of   1,  2 
Lifeboats,  drawings  and  specifications  required    1 
Lifeboats,  Hawaiian  steamers,  how  equipped   2 
Lifeboats,  how  carried   4 
Lifeboats,  how  equipped   3 
Lifeboats,  how  marked   4 
Lifeboats,  metallic,  to  have  automatic  plug   2 
Lifeboats,  metallic,  when  required   8 
Lifeboats,  name  plate  required  on   2 
Lifeboats  required  on  fire  boats   8 
Lifeboats  required  on  inspected  sail  vessels   16 
Lifeboats  required  on  stern-wheel  towboats   8 
Lifeboat  capacity  on  vessels  of  50  tons  or  over  not  carrying  pas- 

sengers  6 
Lifeboat  capacity  on  vessels  under  50  tons  not  carrying  passengers . .  7 
Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 

rivers  other  than  the  Red  River  of  the  North,  rivers  whose  waters 
flow  into  the  Gulf  of  Mexico,  and  Yukon  River   9 

Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 
the  Red  River  of  the  North,  rivers  whose  waters  flow  into  the 
Gulf  of  Mexico,  and  Yukon  River   10 

Lifeboat  capacity  of  vessels  of  over  150  tons,  carrying  passengers, 
navigating  the  northwestern  lakes,  bays,  and  sounds   11 

Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 
the  ocean   12 

Lifeboat  capacity  of  passenger  vessels  of  150  tons  and  under  navi- 
gating the  ocean,  lakes,  bays,  sounds,  and  rivers   13 

Lifeboats  not  required  on  open  steam  pleasure  vessels  of  5  tons  or 
less   15 

Life  rafts,  carrying  capacity  of   21 
Life  rafts,  care  required  of   19 
Life  rafts,  drawings  and  specifications  required   18 
Life  rafts,  how  built   18, 19 
Life  rafts,  how  equipped   20 
Life  rafts,  how  marked   18 
Life  rafts  may  be  substituted  for  a  port  ion  of  lifeboats   14 
Ijife-prescrvers,  number  and  kind  r(Mjuirod   23  1 
Ivife-preservers  of  kapok  or  loose  graiuihitod  cork,  use  not  allowed. .  24 
Life-preservers  re(juire<l  on  ])assoiiger  barges  (owed   17 
Line-carrying  7)r()jectile8  and  nnums  of  propelling  them   27-31 
Line-carrying  gun,  crew  to  be  drilled  in  use  of,  and  drills  entered 

on  log   31 
Ladders  or  tiU'.\)»  re(]uiro(l  on  steamers   35 
Means  of  escape  from  steamers   35 
Name  ])hitc  re(jiiir(!d  on  Iifel)oals   1 
Name  plate  required  on  life  rafts   18 
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Name  of  steamer  required  on  equipments  
Notice  of  location  of  life-preservers  to  be  posted  
Passenger  steamer,  definition  of  
Ring  buoys  may  be  required  
Rockets,  line-carrying  
Steering  apparatus,  extra,  for  steamers  
Sail  vessels,  lifeboat  and  life-preserver  equipment  
Steam  launches,  when  they  may  dispense  with  lifeboats 
Towing  steamers,  stern- wheel,  lifeboats  required  on  
Working  boat  required  

LIFEBOATS. 

DRAWINGS,  SPECIFICATIONS,  NAME  PLATE. 

1.  Builders  of  lifeboats  shall  furnish  the  Supervising  §4405,  r.s. 
Inspector-General  with  drawings  and  specifications  show- 

ing and  explaining  the  construction  of  the  same,  and  the 
physical  cnaracteristics  (tensile  strength  and  ductility) 
of  the  metal  used.  They  shall  also  affix  a  plate  or  other 

device  to  each  boat,  having  thereon  the  builder's  name, 
number  of  boat,  date  of  construction  of  boat,  cubical  con- 

tents of  boat,  and  number  of  persons  said  boat  will  carry, 
as  determined  by  the  rules  of  the  Board  of  Supervising 
Inspectors. 

This  section  shall  apply  to  all  boats  built  after  June 
30,  1905. 

CONSTRUCTION. 

2.  All  hfeboats  shall  be  substantially  built.  ^Jl  ̂^o^'  ̂481, 
Metallic  Hfeboats  of  20  feet  length  and  under  shall  be 

constmcted  of  metal  of  not  less  thickness  than  No.  18 
wire  gauge.  Boats  20  to  24  feet  in  length  shall  have  a 
thickness  of  metal  not  less  than  No.  16  wire  gauge  for 
their  middle  half  length,  and  their  ends  of  not  less  than 
No.  18  wire  gauge.  Boats  longer  than  24  feet  shall  be 
built  according  to  specifications  approved  by  the  Super- 

vising Inspector-General.  The  wire  gauge  numbers 
given  in  this  paragraph  are  Birmingham  standard. 

The  air  tanks  of  all  metallic  lifeboats  built  after  June 

30,  1906,  shall  be  provided  with  air-pump  connections  of 
one-half  inch  outside  diameter,  for  the  purpose  of  testing 
the  air-tightness  of  said  tank. 

All  seams  and  joints  shall  be  properly  double  riveted. 
All  lifeboats  shall  have  air-tight  tanks  of  sufficient  ca- 

pacity to  float  boats  when  full  of  water  and  when  loaded 
to  allowed  capacity. 

Only  countersunk-headed  rivets  shall  be  used  in  the 
construction  of  metallic  lifeboats. 

The  above  provisions  of  this  section  shall  take  effect 
only  as  to  boats  constructed  after  June  30,  1905. 

All  joints  of  the  air  tanks  shall  be  double  riveted  and 
soldered. 

All  metallic  lifeboats  hereafter  built  shall  be  furnished 
with  an  automatic  plug. 

34147—10  5 
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EQUIPMENTS  REQUIRED  ON  LIFEBOATS. 

3.  All  lifeboats  shall  have  the  following  equipment: 
A  properly  secured  life  line  the  entire  length  on  each  side, 
and  such  line  must  be  festooned  with  a  seine  float  in  each 
bight,  the  bights  to  be  not  longer  than  3  feet;  at  least  2 

life-preservers,  or  wooden  life  floats  w^here  the  same  are 
allowed  by  law;  1  boat  painter  of  not  less  than  2}-ineh 
manila  rope  (about  .9  inch  diameter)  properly  attached 
and  of  a  suitable  length;  a  full  complement  of  oars,  and  2 
spare  oars  of  suitable  length;  not  less  than  4  rowlocks  and 
2  spare  ones,  each  rowlock  to  be  attached  to  the  boat  with 
separate  chain;  1  steering  oar  with  rowlock  or  becket,  or 
1  rudder,  with  yoke  and  suitable  yoke  ropes ;  1  boat  hook, 
1  ax,  and  1  bucket  with  lanyard  attached,  and  on  wooden 
boats  2  plugs  for  each  drain  hole,  attached  w4th  chain. 

Lifeboats  requifed  on  ocean  vessels  of  150  gross  tons 
and  over  shall  be  equipped  with  2  life  lines,  a  painter,  rud- 

der, yoke,  and  yoke  ropes,  as  already  specified  in  this  sec- 
tion, also  a  full  set  of  oars  and  rowlocks,  1  spare  oar  and 

rowlock,  1  steering  oar,  with  rowlock  or  becket,  2  boat 
hooks,  1  bailer,  1  bucket;  1  lugsail,  with  sheet,  tack, 
and  reef  earings,  in  a  water-tight  canvas  bag ;  1  mast  and 
1  yard,  with  necessary  rigging,  1  boat  compass,  1  lantern, 
1  gallon  can  of  illuminating  oil,  at  least  1  box  of  matches 
wrapped  in  a  waterproof  package  and  carried  in  a  box 
attached  to  the  underside  of  the  stern  thwart,  1  breaker  of 
fresh  water  of  at  least  15  gallons  capacity,  1  sealed  tin 
containing  25  pounds  of  hard  bread,  1  waterproof  canvas 
bag  6  inches  diameter  and  15  inches  long  containing 
Ealm  and  needles,  sail  twine,  marline,  marline  spike, 

atchet,  smoker's  fhnt  and  steel,  a  small  bottle  of  spirits 
of  turpentine  for  priming  lantern  wicks.  Every  such 
lifeboat  shall  also  be  provided  with  6  night  distress  signals 
in  a  metallic  case. 

Distress  signals,  when  fixed  by  friction  devices,  are 
allowed  when  stowed  in  metal  cases  and  protected  by 
cotton  at  the  end  and  so  arranged  as  to  be  reversible 
before  applying  friction. 

Provided,  That,  on  all  pleasure  steamers  and  on  all 
other  steamers  of  over  150  gross  tons,  but  not  exceeding 
750  gross  tons,  limited  by  their  certificates  of  inspection 
to  routes  of  not  more  than  15  miles  from  any  harbor,  on 
the  ocean,  the  lifeboats  of  180  cubic  feet  capacity  and 
over  shall  be  equipped  as  required  for  lifeboats  on  ocean 
vessels,  and  all  lifeboats  of  less  than  ISO  cubic  feet  ca- 

pacity on  steamers  referred  to  in  this  })rovis(>  shall  be 
equipped  as  required  in  the  first  ])aragraph  of  this  section 
for  all  lifeboats. 

Lifeboats  on  steamei's  navigating  Hawaiian  waters 
exclusively  shall  be  exenij)t  from  the  use  of  air  tanks  and 
the  requirements  of  this  section  relating  to  lifeboat 
equipments,  excepting  oars. 
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LIFEBOATS  OX  OCEAN-TOWED  BARGES.  (HI;  3) 

The  lifeboats  required  on  ocean-towed  barges  of  more 
than  100  tons  ma}"  be  either  wood  or  metal  and  of  at  least 
10  cubic  feet  capacit}'  for  each  person  carried  on  the 
bargC;  and  as  much  more  as  the  inspectors  deem  neces- 

sary, shall  be  at  least  14  feet  long^  of  proper  form  and  con- 
struction^ in  good  condition,  provided  with  air  tanks  at 

least  large  enough  to  displace  40  pounds  of  water  for 
every  person  carried  by  the  barge,  and  equipped  ac- 

cording to  the  first  paragraph  of  this  section. 

HOW  LIFEBOATS  MUST  BE  CARRIED  AND  OVERHAULED. 

4.  Ah  hfeboats  shall  be  fitted  with  such  davits  and  4405,  448s, 
gear  as  will  enable  the  boats  to  be  safely  launciied  in  less 
than  two  minutes  from  the  time  the  clearing  away  of  the 
boats  is  begun. 

All  lifeboats  on  vessels  carrying  passengers  for  hire 
must,  if  practicable,  be  carried  under  substantial  davits 
or  cranes;  but  if  it  is  not  practicable  so  to  carry  all  the 
lifeboats  required,  the  remainder  must  be  stowed  near  at 
hand,  so  as  to  be  easily  and  readily  launched. 

All  boats  under  davits  must  be  arranged  so  that  they 
can  be  simultaneously  launched.  Each  lifeboat  carried 
under  davits  must  be  provided  with  two  separate  davits. 
When  a  single  crane  is  properly  adapted  to  lower  a  hfe- 
boat,  it  may  be  allowed  to  take  the  place  of  the  two  davits. 
Such  davits  or  cranes,  and  the  blocks  and  the  falls  thereof, 
on  all  passenger  vessels  except  ferryboats,  must  be  of 
sufficient  strength  to  carry  the  boat  with  its  full  load. 

It  shall  be  the  duty  of  the  master  or  officer  in  charge  of 
all  such  vessels  to  see  that  the  boat  davit  falls  shall  at  all 
times  be  in  readiness  for  immediate  use,  and  protected 
from  ice,  and  not  painted,  and  such  boat  davit  falls  on  all 
boats  not  swung  out  at  boat  drills  shall  be  cut  adrift  and 
overhauled;  and  it  shall  be  unlawful  to  stow  in  any  life- 

boat articles  other  than  those  required  by  law  and 
regulations. 

Lifeboats  must  be  stripped,  cleaned,  painted,  and  thor- 
oughly overhauled  at  least  once  in  every  year.  All  life- 

boats shall  have  their  cubical  contents  painted  on  the 
stem  in  black  letters  and  figures  not  less  than  three- 
fourths  of  an  inch  high  on  a  white  ground. 

The  lifeboat  referred  to  in  the  table  [sec.  13,  Rule  III] 
for  passenger  steamers  of  10  tons  or  under  must  be  either 
carried  or  towed  at  all  times  when  being  navigated  with 
passengers  on  board. 

CARRYING  CAPACITY  AND  SIZE  OF  LIFEBOATS. 

5.  The  capacity  of  all  lifeboats  shall  be  determined  byj^§|^*^^'  ̂ ^^^^ 
the  following  rule:  Measure  the  length  and  breadth  out- 

side of  the  planking  or  plating  and  the  depth  inside  at  the 
place  of  minimum  depth.    The  product  of  these  dimen- 
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(III,  5)    sions  multiplied  by  .6  resulting  in  the  nearest  whole 
number  shall  be  deemed  the  capacity  in  cubic  feet. 

To  determine  the  number  of  persons  a  boat  is  to  carry, 
divide  the  result  by  10  for  ocean,  lake,  bay,  and  sound 
steamers,  and  for  river  steamers  divide  the  result  by  8: 
Provided,  however,  That  such  boats  shall  in  all  cases  have 
sufficient  room,  free  board,  and  stability  to  safely  carry 
such  number  of  persons,  which  fact  must  be  determined 
by  actual  experiment  in  the  water  at  the  time  of  the  first 
inspection  of  said  boats  after  the  passage  of  this  rule. 
Where  a  vessel  is  carrying  boats  of  different  types  or 
capacities,  at  least  one  boat  of  each  type  or  capacity  shall 
be  so  tested. 

EXAMPLE. 
> 

The  carrying  capacity  of  a  boat  20  feet  in  length,  6  feet 
in  breadth,  and  2J  feet  in  depth  will  be  determined  as 
follows : 

For  ocean,  lake,  bay,  and  sound  steamers, 

20x6x^2iX.6^i^^l3  persons. 

For  river  steamers,  same  boat,  i|5  =  22  persons. 8 

Lifeboats  required  on  ocean  vessels  of  150  gross  tons 
and  over  shall  be  of  suitable  dimensions  and  of  not  less 
than  180  cubic  feet  capacity. 

Provided,  That  all  pleasure  steamers,  and  all  other 
steamers  over  150  tons  but  not  exceeding  750  tons, 
limited  by  their  certificates  of  inspection  to  routes  not 
more  than  15  miles  from  any  harbor,  shall  not  be  required 
to  have  more  than  one  of  the  lifeboats  to  be  of  180  cubic 

feet  capacity.  Nothing,  however,  in  this  proviso  shall 
exempt  any  such  steamer  from  carrying  the  aggregate 
cubic  feet  of  lifeboat  capacity  provided  for  by  the  tables. 

Provided  further ,  That  the  supervising  inspector  of  the 
district  may,  in  exceptional  cases,  permit  lifeboats  of  less 
than  180  cubic  feet  as  a  substitute  for  said  boat  on  steam- 

ers where  the  crew  is  insufficient  to  properly  handle  a  boat 
of  that  size,  or  where  there  is  lack  of  space  to  properly 
carry  so  largo  a  lifeboat,  but  in  every  such  case  the 
steamer  must  be  provided  with  one  or  more  lifeboats 
efficient  in  character  and  large  enough  to  carry  every 
person  on  board. 

LIFEBOATS  REQUIRED. 

§§^  4481,  4488,    6.  Lifehodts  required  on  vessels  of  50  gross  tons  or  over 
not  carrying  passengers  for  hire. 

All  vessels  of  50  gross  tons  or  over  not  carrying  pas- 
sengers, navigated  unch^r  tlio  provisions  of  Title  LII,  Ke- 

vised  Statutes  of  the  United  States,  shall  at  all  times  be 
e(juip|)e(I  with  sufficient  boat  capacity  to  carry  the  crew  of 
said  vessel  witli  safety,  capacity  to  be  determined  by  the 
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rules  of  the  Board  of  Supervising  Inspectors:  Provided,  (III,  6) 
That  steamers  of  less  than  150  tons  gross,  while  engaged 
exclusively  in  harbor  towing,  may  substitute  one  or  more 
life  rafts  for  the  lifeboats  required,  when  the  lifeboats 
interfere  with  the  practical  operation  of  the  steamer,  and 
such  substitution  may  be  made  with  safety,  it  being  un- 

derstood that  when  such  vessel  engages  in  service  other 
than  harbor  towing  she  must  be  equipped  with  boats  as 
required  by  the  rules  and  regulations. 

7.  Boats  required  on  vessels  of  less  than  50  gross  tons  not  §  ̂̂ si,  r.  s. 
carrying  passengers  for  Jiire, 

All  vessels  of  less  than  50  gross  tons,  navigated  undei 
the  provisions  of  Title  LII,  Revised  Statutes  of  the  United 
States,  and  not  carr}ring  passengers,  must  be  equipped 
with  boats  or  rafts  as  in  the  opinion  of  the  inspectors  may 
be  necessary  to  secure  the  safety  of  all  persons  on  board 
in  case  of  disaster. 

Tiire,  fire  boats,  stern-wheel  towboats.  Worlcing  boat  and 
metal  lifeboat. 

All  vessels  inspected  under  the  provisions  of  Title  LII, 
Revised  Statutes  of  the  United  States,  carrying  passen- 

gers for  hire,  shall  be  required  to  be  provided  with  life- 
boats according  to  the  following  tables:  Provided,  That 

no  vessel  shall  be  required  to  have  more  lifeboat  capacity 
than  sufficient  to  carry  all  the  passengers  and  crew 
allowed  by  the  certificate  of  inspection.  And  at  least  one 
lifeboat  shall  be  of  metal,  unless  exempted  by  the  super- 

vising inspector  of  the  district  where  the  vessel  was  last 
inspected:  Provided  further.  That  all  such  vessels  of  50 

gross  tons  and  upw^ard  must  have  one  working  boat  in 
addition  to  the  lifeboats  required:  It  is  further  provided, 
That  on  vessels  navigating  the  rivers  embraced  in  section 
10  in  this  rule,  the  cubical  capacity  of  the  working  boat 
shall  be  included  in  the  cubical  capacity  of  lifeboats  re- 

quired on  vessels  by  said  section:  Provided,  That  all 
steamers  that  are  used  exclusively  as  fire  boats  and  con- 

nected or  belonging  to  a  regularly  organized  fire  depart- 
ment shall  not  be  required  to  carry  the  lifeboats  required 

by  the  following  tables,  but  shall  be  required  to  carry  such 
boats  or  rafts  as  in  the  judgment  of  the  local  inspectors  or 
supervising  inspectors  may  be  necessary  to  carry  the 
crew:  Provided,  That  stern- wheel  towboats  engaged  ex- 

clusively in  the  business  of  towing  shall  not  be  required  to 
carr}^  the  boats  technically  known  as  lifeboats,  described 
in  this  Rule  III,  or  metallic  lifeboats,  but  shall  be  required 
to  carry  such  boats  only  as,  in  the  judgment  of  the  local 
inspectors,  will,  by  their  number,  capacity,  character,  and 
equipment,  fully  provide  for  the  safety  of  the  crew  of  the 
vessel. 

8.  Lifeboats  required  on  vessels 
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(III)       9-  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 

rivers  other  than  the  Red  River  of  the  North,  rivers  whose  waters  floto 
§  4481,  R.  S.  ^^f^^       Gulf  of  Mexico,  and  the  Yukon  River  and  other  similar rivers,  the  bars  and  channels  of  ichich  are  liable  to  sudden  changes^ 

except  vessels  of  150  gross  tons  and  under,  hereinafter  provided  for. 
Cubic  feet. 

Vessels  over  150  and  not  over  300  gross  tons   360 
Vessels  over  300  and  not  over  600  gross  tons   540 
Vessels  over  600  and  not  over  900  gross  tons   720 
Vessels  over  900  and  not  over  1,200  gross  tons   900 
Vessels  over  1,200  gross  tons   1,  080 

§  4481,  R.  S.  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 
the  Red  River  of  the  North,  rivers  whose  waters  flow  into  the  Gulf 
of  Mexico,  the  Yukon  and  other  similar  rivers,  the  bars  and  channels 
of  which  are  liable  to  sudden  changes,  excepting  vessels  of  150  gross 
tons  and  under,  hereinafter  provided  for. Cubic  feet. 

Vessels  over  150  and  not  over  300  gross  tons   240 
Vessels  over  300  and  not  over  600  gross  tons   360 

Vessels  over  600  and  no't  over  900  gross  tons   480 Vessels  over  900  and  not  over  1,200  gross  tons   600 
Vessels  over  1,200  gross  tons   720 

§§  4481,  4488,  11.  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  noxigating 
^*  ̂ *  northwestern  lakes,  bays,  and  sounds,  except  vessels  of  150  gross  tons 

and  under,  hereinafter  provided  for. 

Gross  tons. 

Vessels  over— 150  and  not  over  200. . . 
200  and  not  over  300... 
300  and  not  over  400. . . 
400  and  not  over  500 . . . 
500  and  not  over  1,000.. 
1,000  and  not  over  1,500 
1,500  and  not  over  2,000 

Capacity 
of  boats. 

Cubic  feet. 360 
540 
720 900 

1,080 
1,260 1,440 

Gross  tons. 

Vessels  over— 2,000  and  not  over  2,500, 
2,500  and  not  over  3,000, 
3,000  and  not  over  3, .'500, 3,500  and  not  over  4,000, 
4,000  and  not  over  4,500. 
4,500  and  not  over  5,000, 
5,000  and  not  over  5,500, 

Capacity 
of  boats. 

Cubic  feet. 

1,620 
1,800 1,980 
2,  leo 2, 340 
2,835 
3,330 

Steamers  above  5,500  gross  tons  shall  be  furnished  with 
an  additional  boat  of  not  less  than  495  cubic  feet  capacity 
for  each  additional  500  tons  burden  or  fraction  thereof. 

R-  S.  12.  Cubical  capacity  of  lifeboats  reqidred  on  passenger  vessels  namgating 
oceans,  except  vessels  of  150  gross  tons  and  under,  hereinafter  pro- 

vided for. 

Gross  tons. 

Vessels  over- ISO  and  not  over  200  
200  and  not  over  300  
300  and  not  over  4(K)  
400  and  not  over  5(K)  
500  and  not  over  1,(X)0  
l,fK)0  and  not  over  1,5(X)  
1,500  and  not  over  2,000  
2,000  and  not  over  2,500  
2,500  and  not  over  3,0(M)  
3.000  and  not  over  3, .500  
3,.500  and  not  over  4,000  
4,000  and  not  over  5,(K)0  
5,000  and  not  over  5,.^)()0  
5,.'".00  and  not  over  6,000  6,000  and  not  over  6,.5()0  
6,.500an(l  not  over  7, (XK)  
7,(X)0  and  not  over  7,.5(K)  
7, .500  and  not  over  8,(K)0  
fi.OOO  and  not  over  K.-W  
H,rm  and  not,  over  ((,0(K)  
9,0(K)  and  not  over  i),.500  

Total capacity 
of  boats. 

Cubic  feet. 
540 720 

1,080 
1,200 1,620 1,800 
2,160 
2,  .340 2, 700 
2, 8S0 3, 240 
3,420 3,870 
4,320 
4,770 
5, 220 
5, 670 6,120 6,. 570 
7.020 
7,470 

Gross  tonj 

Vessels  over— 9.500  and  not  over  10,000. , 
10,000  and  not  over  10,5(X). 
10,500  and  not  over  11. (XX). 
11,000  and  not  over  11,5(X). 
11, .500  and  not  over  12, (MX). 
12,000  and  not  over  12,;j(X). 
12,  rm        not  over  13,(HX3. 
13,  (X)0  and  not  over  13,.5(X). 
13  jm  and  not  over  14,(XX). 
11, OCX)  and  not  over  1  t,.*)(X). 14, .500  and  not  over  ].5,0(H). 
15,000  and  not  over  1.5,.")(K). 15,.5(M>  and  not  over  1(\(MX). 
16,000  and  not  over  16,,5(K). 
16,.50()  and  not  over  17, 0(H). 
17,(X)0  and  not  over  17,.5(M). 
17, .500  and  not  over  1S,0(X). 
18,000  and  not  over  1,*^..''.(H). 18,.5()0  and  not  over  10, 000. 
19,000  an<l  not  over  19,.5(X). 
19,500  antl  not  over  20,000 . 

Total capacity 

of  boat.s. 

Cubic  fed. 

7.920 
8,145 8,370 

8,595 
8, 820 
9, 045 
9,270 9,405 
9, 720 9,945 

10, 170 
10, 395 
10, 620 10,815 
11,070 

11,295 
11,. 520 11,745 
11.970 12. 195 
12. 420 
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Vessels  of  over  20,000  gross  tons  shall  be  provided  with   (III,  12) 
an  additional  boat  capacity  of  225  cubic  feet  for  each 
additional  500  gross  tons,  or  fraction  thereof. 

13.  Cubical  capacity  of  boats  required  on  passenger  vessels  of  150  gross    §§  4481,  4488, 
tons  mid  under  navigating  oceans,  lakes,  bays,  sounds,  and  rivers. 

Cubic  feet. 
Vessels  not  over  10  gross  tons   60 
Vessels  over  10  and  not  over  30  gross  tons   75 
Vessels  over  30  and  not  over  50  gross  tons   90 
Vessels  over  50  and  not  over  100  gross  tons   135 
Vessels  over  100  and  not  over  150  gross  tons   165 

14.  Not  more  than  one-third  of  the  lifeboat  capacit}^  §4<88,  r.s. 
required  on  an}'  vessels  may  be  substituted  by  its  equiva- 

lent in  approved  life  rafts  or  approved  collapsable  (fold- 
ing) lifeboats. 

15.  Lifeboat  not  required  on  steam  vessels  of  5  gross  tons  §  4433,  r.  s. 
or  less  used  for  pleasure  purposes  only. 

All  open  steam  launches  or  other  steam  vessels  of  5 
gross  tons  or  less,  used  for  pleasure  purposes  only,  shall 
not  be  required  to  carry  a  lifeboat. 

LIFEBOATS  AXD  OTHER  EQUmiEXT  REQUIRED  OX  SAIL  VESSELS. 

16.  Local  inspectors  inspecting  sail  vessels,  carrying  §4417,  r.s. 
passengers  on  the  ocean  or  on  the  high  seas,  under  the 
provisions  of  section  4417,  Kevised  Statutes,  as  amended 
by  the  act  of  Congress  approved  March  3,  1905,  shall 
require  such  sail  vessels  to  be  equipped  with  a  life-pre- 

server for  every  person  on  board,  passengers  and  crew, 
and  with  lifeboats,  in  accordance  with  the  requirements 
of  the  rule  applying  to  ocean  steamers  carrying  passengers. 

BOATS  AXD  OTHER  EQUIPilEXT  REQUIRED  OX  BARGES. 

17.  Barges  carrying  passengers  on  any  routes  shall  §4492, r.s. 
have  a  life-preserver  or  float  for  each  and  every  person 
allowed  to  be  carried,  and  in  addition  thereto  shall  be 
supplied  with  10  buckets,  2  barrels  of  not  less  than  40 
gallons  each,  and  3  axes,  1  hand  fire  pump  capable  of 
discharging  100  cubic  inches  of  water  at  each  stroke,  and 
sufficient  length  of  regulation  hose  to  reach  to  all  parts  of 
the  vessel,  and  2  yawl  boats  of  not  less  than  120  feet 
capacity  each,  equipped  with  4  oars  each. 

All  barges  carrying  passengers  shall  be  inclosed  by  a 
good  and  substantial  rail  not  less  than  3  feet  high. 

LIFE  RAFTS. 

DRAWTXGS,  SPECIFICATIOXS,  NAME  PLATE,  AXD  HOW  MARKED. 

18.  Builders  of  life  rafts  shall  furnish  the  Supervising  §  ̂̂ Oo,  r.  s. 
Inspector-General  with  drawings  and  specifications  show- 

ing and  explaining  the  construction  of  the  same,  and 
the  physical  characteristics  (tensile  strength  and  duc- 

tility) of  the  metal  used.  They  shall  also  affix  a  plate  or 

other  device  to  each  raft,  having  thereon  the  builder's 
name,  number  of  raft,  date  of  construction  of  raft,  cubical 
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(in,  18)  contents  of  raft,  and  number  of  persons  said  raft  will 
carry,  as  determined  by  the  rules  of  the  Board  of  Super- 

vising Inspectors.  This  paragraph  shall  apply  to  all  rafts 
built  after  June  30,  1905. 

There  shall  be  stenciled  in  a  conspicuous  place  on 
each  life  raft  now  in  use  the  number  of  persons  said  Hfe 
raft  can  carry,  as  hereinafter  provided. 

CONSTRUCTION. 

j^§|  4405,  4481,  19.  All  Hfe-raft  cylinders  of  more  than  15  feet  in  length or  of  more  than  16  inches  in  diameter  shall  be  constructed 
of  metal  not  less  than  No.  18  Birmingham  wire  gauge. 
No  life-raft  cylinders  shall  be  of  less  thickness  of  metal 
than  No.  20  Birmingham  wire  gauge. 

The  retaining  bands  which  secure  the  cyHnders  to  the 
frames  shall  be  made  in  halves  so  that  the  cylinders  may 
be  detached  without  difficulty  for  the  purpose  of  inspec- 

tion, cleaning,  and  painting,  as  required  by  this  section. 
All  life-raft  cyUnders,  except  those  6  feet  or  less  in 

length,  must  be  divided  by  water-tight  bulkheads  into  not 
less  than  three  compartments  of  equal  lengths,  and  each 
compartment  shall  be  provided  with  a  suitable  air-pump 
connection,  of  one-half  inch  outside  diameter,  fitted  with 
air-tight  cap. 

The  inspection  of  a  metalhc  cyhndrical  Hfe  raft  will 
include  the  testing  of  each  compartment  by  air  pressure. 

Only  countersunk-headed  rivets  shall  be  used  in  the 
construction  of  rhetallic  life  rafts. 

All  seams  and  joints  shall  be  properly  double  riveted* 
The  above  provisions  of  this  section  shall  take  effec 

only  as  to  life  rafts  constructed  after  December  31,  1908t 
The  circumferential  as  well  as  the  longitudinal  seams  of. 

life-raft  cylinders  must  be  riveted,  and  on  rafts  con- 
structed after  June  30,  1905,  shall  also  be  soldered. 

The  framework  connecting  the  cylinders  of  metallic  life 
rafts  must  be  substantially  built  and  capable  of  resisting 
the  strain  which  tends  to  break  the  cylinders  apart  when 
the  raft  is  broadside  on  in  surf  or  seaway. 

Life  rafts  must  be  stripped,  cleaned,  painted,  and  thor- 
oughly overhauled  at  least  once  in  every  year. 

•  EQUIPMENTS  REQUIRED  ON  LIFE  RAFTS. 

20.  All  life  rafts  must  be  ecjuipped  with  a  life  line  run- 
ning entirely  around  the  sides  and  ends  of  the  raft 

festooned  to  the  gunwales  with  a  seine  float  in  each 
bight,  the  bights  to  be  not  longer  than  3  feet;  1  ])ainter, 
of  2^-inch  manihi  rope  of  a  suitable  length;  not  less 
than  4  oars  of  suitable  size;  2  j)addles,  each  of  not  less 
than  5  feet  in  hnigth,  the  blade  of  eacli  to  be  of  not  less 
area  than  one-half  that  of  tlie  blade  of  one  of  the  oars 
of  such  raft;  4  rowlocks;  1  steering  oar,  with  rowlock  or 
becket,  and  1  boat  hook. 

Ail  the  eqiiipinont  mentioned  in  this  section  shall  be 
kept  in  good  condition  for  immediate  use. 
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CAPACITY  OF  COLLAPSABLE  BOATS,  CARLEY  LIFE  FLOATS,  AND  LIFE  RAFTS.  (Ill) 

Engelhardt  collapsable  boats. 

21.  12-foot  boat,  except  when  carried  on  davits,  17  §^488,  r.  s. 
persons. 

20-foot  boat,  except  when  carried  on  davits,  28  persons. 

Carley  life  floats. 

No. 
of 

float. 
Size  of  float. 

8  by  4  feet  
8  by  5  feet  
10  by  6  feet  7  
12  by  8  feet  
3  feet  6  inches  by  6  feet  
3  feet  9  inches  by  G  feet  G  inches . 
4  by  7  feet  
4  feet  6  inches  by  7  feet  6  inches . 
4  feet  6  inches  by  8  feet  6  inches . 
5  by  8  feet   do  
5  by  9  feet  
5  by  10  feet  
G  by  10  feet  
6  feet  6  inches  by  10  feet  G  inches 
7  by  12  feet  
8  by  12  feet  
9  by  14  feet  
5  by  8  feet  
5  by  10  feet  

Diameter 
of  tube. 

Inches. 

14i 17i 
20i 

12 13 

14 
14 
14 
14 15 
15 
15 

16 17 18 

19 
20 

14| 
15J 

Minimum 
number  of 

compart- .  ments. 

Number  of 

persons 
carried  and 
allowed. 

Clark's  life  rafts. 

Length  over Width  out- side of 
guards. 

Number  of Diameter  of Length  of 
Number  of 

persons 
all. cylinders. cylinders. cylinders. carried  and 

allowed. 

Ft.  in. Ft.  in. Inches. Inches. 
6  5i 3  6 9 

Hi 

22 4 
5  11 5  2 3 

15 

64 
6 

6  7 4  5 12 

Hi 

23 
6 

7 4  in 
4  Hi 12 13 

2Sh 

8 
9 16 

13 

24i 

10 

9  2 5  2 6 
15 

49 
10 

11  4 5  3 
15 

16 
24 

15 

13  1 5  6 6 
72 72 

15 

11  4 7 
20 

16 
24 20 

Barstow  life  rafts. 

Num.ber  of 
Length  of Width  of Depth  of 

persons tank. tank. tank. carried  and 
allowed. 

Feet. Feet. Inches. 
14 6 14 

36 14 5 14 
36 12 5 14 

28 

12 4 
14 25 

10 4 14 .  24 
8 4 

14 

16 6 4 14 
12 3 

12 
8 
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(III,  21)  The  use  of  the  Barstow  life  raft  is  prohibited  from 
March  20,  1909:  Provided,  That  Barstow  life  rafts  con- 

structed or  in  service  on  or  before  said  date  may  be  con- 
tinued in  service  so  long  as  they  are  maintained  in  good 

condition. 

Cylinder  life  rafts,  approved  specifications. 

Length  ove» alL Width  out- side of 

guards. 

Diameter  of 
cylinders. 

Number  of 

persons 
carried  and 
allowed. 

Ft.  in. Ft.  in. Inches. 
16  8 

6  7J 

22 

28 

16  6 5.  8 16 16 
14  0 5  6 16 14 
12  2 5  7 16 

14 8  0 5  2 

16 

§  4488,  R.  s.  22.  Engelhardt  collapsable  lifeboats,  Carley  life  floats, 
and  the  life  rafts  specified  in  the  preceding  section,  of 
different  dimensions  from  the  foregoing,  may  be  tested 
by  the  supervising  inspector  of  the  district  in  which 
they  are  made,,  after  their  specifications  have  been  ap- 

proved by  the  Supervising  Inspector-General,  and  allowed 
the  number  of  persons  which  they  actually  carry  in  said 
trial,  the  Supervising  Inspector-General  issuing  a  circu- 

lar letter  giving  the  rating  allowed  after  trial  of  each  new 
size. 

The  Engelhardt  collapsable  (folding)  lifeboat  shall  be 
rated  as  a  lifeboat  when  extended  under  the  davits.  One 
nest  of  two  such  lifeboats  shall  be  allowed  under  one  set 
of  davits  on  steam  vessels  of  3,500  to  5,000  gross  tons, 
and  one  nest  of  three  such  lifeboats  shall  be  allowed  on 
steam  vessels  of  5,000  gross  tons  and  upward. 

Engelhardt  collapsable  lifeboats  shall  be  fully  equippecl 
as  lifeboats  as  required  by  these  rules  and  regulations, 
and  shall  be  measured  in  accordance  with  the  rules  for 
measuring  lifeboats  (section  5,  Kule  III).  The  depth  of 
the  boat  shall  be  taken  from  the  inside  of  the  bottom 

planking  of  the  bottom.  The  cubical  capacity  thereof 
shall  be  determined  by  multiplying  the  length,  breadth, 
and  depth  together,  and  multiplying  that  product  by  .7. 

LIFE-PRESERVERS. 

§  4488,  R.s.  23.  Every  vessel  inspected  under  the  provisions  of 
Title  Lll,  Revised  Statutes  of  the  United  States,  shall 
be  provided  with  one  good  life-preserver,  having  the 
approval  of  the  Board  of  Supervising  Inspectors,  for  each 
and  every  person  cari  ied. 

Every  Iif(^-|)reserver  adjustable  to  tlie  body  of  a  person 
sliall  be  made  of  good  cork  blocks  or  other  suitable  mate- 
lial  ai)|)rove(l  by  the  ]k)ar(l  of  wSupervising  Insjiectors, 

witli  oclta  and  shoulder  strans  pi'operly  attacluMl,  and 
shall  be  so  constructed  as  to  place  the  device  undernenlli 
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tlie  slioulders  and  around  tke  body  of  the  person  wearing  (III,  23) 
it.  All  such  life-preservers  shall  be  not  less  than  52 
inches  in  length  when  measured  laid  flat;  and  every  cork 
life-preserver  shall  contain  an  aggregate  weight  of  at 
feast  5^  pounds  of  good  cork,  and  every  life-preserver 
shall  be  capable  of  sustaining  for  a  continuous  period  of 

twenty-four  houi^s  an  attached  weight  so  arranged  that 
whether  the  said  weight  be  submerged  or  not  there  shall 
be  a  direct  downward  gravitation  pull  upon  said  life- 
preserver  of  at  least  20  pounds. 

All  life-preservers  shall  be  covered  with  material  of 
sufficient  weight  and  strength  to  fully  protect  the  con- 

tents, such  material  to  be  of  a  strength  equivalent  to  un- 
bleached cotton  twill  not  less  than  6  ounces  in  weight  to 

a  section  of  30  by  36  inches.  Such  covering  on  each  life- 
preserver  shall  be  of  one  piece  only,  and  the  outside  lon- 

gitudinal edges  of  the  covering  at  the  seam  must  be  turned 
to  a  roll  and  closely  rope-stitched.  Each  life-preserver 
shall  have  two  shoulder  straps  of  heavy  double-woven 
cotton  tape  1^  inches  in  width.  Each  strap  shall  be  made 
of  one  piece  only,  and  such  straps  shall  be  not  less  than  2^ 
inches  net  in  length,  and  shall  be  securely  attached  to  the 
covering  of  the  life-preserver  by  not  less  than  four  rows 
of  stitching  and  at  not  less  than  two  places  for  each  strap, 
tlie  rear  ends  of  the  straps  to  be  sewed  on  not  less  than  3 
nor  more  than  5  inches  from  the  center  of  the  .upper  edge 
of  the  jacket,  measured  to  the  center  of  the  straps.  The 
said  shoulder  straps  shall  be  securely  attached  to  each 
other  by  not  less  than  four  rows  of  stitching  at  the  point 
where  they  cross  each  other  on  the  back,  the  forward  ends 
to  be  sewed  on  the  jacket  in  such  a  position  as  to  allow  it 
to  be  opened  out  to  its  full  length  without  straining  the 
cross  seizing.  There  shall  also  be  on  each  life-preserver 
a  breast  or  button  strap  of  heavy  double-woven  cotton 
tape  1  inch  wide  and  12  inches  long,  one  end  of  which 
shall  be  securely  fastened  to  one  shoulder  strap  by  four 
rows  of  stitching  at  a  point  4  inches  above  the  jacket,  and 
the  other  end  of  such  breast  strap  shall  be  doubled  back 
2  inches  and  a  buttonhole  worked  through  both  parts. 
A  button  of  noncorrosive  material  shall  be  securely  sewed 
on  the  other  shoulder  strap  4  inches  above  the  jacket. 
There  shaJl  also  be  on  each  life-preserver  a  belt  of  heavy 
double-woven  cotton  tape  1|  inches  wide,  extending 
along  the  middle,  line  on  tlie  outside  of  the  jacket,  se- 

curely sewed  to  the  covering  of  the  life-preserver  at  not 
less  than  six  places,  the  end  blocks  being  left  free,  and  the 
ends  of  the  belt  to  extend  12  inches  beyond  the  ends  of 
the  jacket.  All  thread  used  in  the  construction  of  life- 
preservers  must  be  linen  of  a  size  and  strength  not  less 
than  Barbour's  tiiree-cord  No.  25  machine  thread.  All 
seams  and  other  machine  sewing  on  life-preservers  shall  be 
with  a  short  lock  stitch,  not  less  than  8  stitches  to  the  inch. 

Blocks  of  compressed  or  consolidated  cork  when  used 
in  life-preservers  must  weigh  in  tlie  aggregate  not  less 
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(III,  23)  than  6  pounds  to  each  Hfe-preserver,  and  must  be  so  con- 
structed that  said  blocks  will  sustain,  without  disintegra- 

tion or  substantial  expansion,  a  submersion  test  satisfac- 

tor;y^  to  the  inspector  examining  the  same,  and  that  at  the 
expiration  of  such  test  must  have  the  buoyancy  above 
required.  Where  the  blocks  of  life-preservers  are  made 
up  of  separate  pieces  of  cork,  said  pieces  shall  be  fastened 
with  noncorrosive  materials. 

After  the  approval  of  this  rule  no  life-preserver  shall 
be  passed  at  the  factory  inspection  which  does  not  fulfill 
the  foregoing  requirements,  but  life-preservers  now  in  use 
or  already  passed  at  factory  inspection  may  be  used  on 
board  vessels,  provided  they  are  constructed  in  accord- 

ance with  the  laws  and  regulations  in  force  up  to  the  date 
of  approval  of  this  section,  and  are  in  good  and  service- 

able condition:  Provided,  however,  That  nothing  in  this 
section  shall  be  construed  so  as  to  allow  the  use  after  May 
1,  1905,  of  life-preservers  made  of  kapok  or  loose  granu- 

lated cork:  Provided,  That  all  block-cork  life-preservers 
now  in  use  that  have  been  approved  by  this  Board  shall 
be  passed  by  the  locpJ  inspectors  when  they  are  not  less 
than  48  inches  in  length  and  have  the  other  necessary  re- 

quirements. Inspectors  are  further  required  to  direct 
such  life-preservers  to  be  distributed  throughout  the  cab- 

ins, staterooms,  berths,  and  other  places  convenient  for 
passengers  on  such  steamers;  and  there  shall  be  a  printed 
notice  posted  in  every  cabin  and  stateroom  and  m  con- 

spicuous places  about  the  decks,  informing  passengers  of 
the  location  of  life-preservers  and  other  life-saving  appli- 

ances, and  of  the  mode  of  applying  or  adjusting  the  same. 
Life-preservers  on  passenger,  excursion,  and  ferry  steam- 

ers when  stowed  overhead  must  be  so  supported  that 
they  can  be  quickly  released  and  distributed  among  the 
passengers,  and  the  inspector  must  satisfy  liimself  as  to 
the  efficiency  of  the  means  used  for  such  purpose  by  actual 
experiment.  And  when  such  life-preservers  are  stowed 
overhead  at  a  height  greater  than  7  feet  from  the  deck 
below  cflicient  means  must  be  provided  for  such  imme- 

diate release  and  distribution,  to  be  operated  by  persons 
standing  on  the  deck  below. 

The  supervising  inspector  of  the  district  shall  detail  a 
local  or  assistant  inspector  to  any  place  where  life-pre- 

servers are  manufactured,  whose  duty  it  shall  be  to  test 
and  examine  all  life-preservers  manufactured  at  that  place 
and  satisfy  liimself  that  such  life-preservers  are  in  accord- 

ance with  the  requirements  of  the  Board  of  Supervising 
Inspectors.  When  found  to  be  in  accordance  with  the 
rc(iuirements,  the  inspector  shall  stamp  tliem  with  a 
stamp  bearing  the  initials  of  his  name  and  the  date  of  ex- 

amination, and  certifying  that  they  have  been  examined 
and  |)asse(l.  When  life  preservers  are  so  stamped  it  shall 
be  prima  facie  evidence  that  they  comply  with  the  re- 
(juircnuMits  of  law  and  regulations  as  to  tlieir  original 
construction,  and  they  may  thereafter  be  accepted  by 
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inspectors,  in  their  discretion,  as  being  in  accordance  with  (III,  23) 
the  rules  aiid  regulations  of  the  Board  of  Supervising 
Inspectors. 

USE  OF  LOOSE  GRANULATED  CORK  LIFE-PRESERVERS  AND  LIFE  RAFTS 
AND  KAPOK  LIFE-PRESERVERS  PROHIBITED. 

24.  All  life  rafts  and  life-preservers  made  in  whole  or  §^488,  r.  s. 
in  part  of  loose  granulated  cork  shall  be  excluded  from 
use  on  all  vessels. 

All  kapok  life-preservers  heretofore  approved  by  this 
Board  shall  be  excluded  from  use  on  all  vessels. 

Provided  J  That  this  section  shall  take  effect  on  and  after 
May  1,  1905. 

WOODEN  LIFE  FLOATS. 

25.  Vessels  navigating  rivers  and  carrying  passengers  §4488,R.s. 
shall  be  allowed  to  use  wooden  floats,  when  made  as 
approved  by  the  Board  of  Supervising  Inspectors,  one 
for  each  deck  or  steerage  passenger. 

When  w^ooden  life  floats  are  used  in  accordance  with  the 
above  paragraph,  their  dimensions  shall  be  not  less  than 
4  feet  in  length,  14  inches  in  breadth,  and  2  inches  in 
thickness.  The  floats  shall  be  made  of  well-seasoned 
white  pine  or  of  any  other  wood  not  exceeding  white  pine 
in  weight  per  cubic  foot. 

RING  BUOYS. 

26.  Whenever  they  deem  it  necessary  for  the  safety  of  §4488,  r.s. 
passengers  or  crew,  inspectors  may  require  a  vessel  to 
carry,  not  to  exceed  four,  ring  buoys,  either  with  or  with- 

out attached  lines.  It  is  recommended  that  ring  buoys 

hung  on  a  steamer's  gangways  have  the  line  attached  to both  the  vessel  and  the  buoy,  and  that  those  hung  on  the 
superstructure  have  no  line  and  be  as  light  as  is  possible 
with  the  necessary  buoyancy. 

LINE-CARRYING  GUNS,  ROCKETS,  AND  PROJECTILES. 

27.  All  ocean  steam  pleasure  vessels  and  ocean  steam  §4488,R.s. 
vessels  carrying  passengers,  except  vessels  of  150  gross 
tons  and  under,  shall  be  provided  with  at  least  three  line- 
carrying  projectiles  and  the  means  of  propelling  them, 
such  as  may  have  received  the  formal  approval  of  the 
Board  of  Supervising  Inspectors. 

All  cast  bronze  guns  of  the  Lyle  type,  approved  by  the 
Board  of  Supervising  Inspectors,  January,  1890,  for  use 
on  board  of  steam  vessels  as  a  means  of  propelling  line- 
carrying  projectiles,  shall  be  composed  of  an  alloy  which 
shall  hav^e  a  tensile  strength  of  not  less  than  52,000  pounds 
per  square  inch  of  section  and  a  ductility  of  not  less  than 
26  per  cent,  as  shown  by  reduction  of  area. 
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(III,  27)  All  Hunt's  line-carrymg  guns,  large;  Hunt's  line-carry- 
ing guns,  small  ;  Hunt  guns  No.  2,  and  Lyle  line-carrying 

guns  shall  be  tested  in  the  presence  of  an  inspector  or 
assistant  inspector  by  firing  the  same  three  rounds.  One 
round,  at  least,  must  carry  the  regular  service  projectile,, 
with  a  service  line  attached,  a  distance  of  at  least  1,400 
feet.  The  other  two  rounds  must  be  fired  with  the  same 

charge  of  powder,  and  the  projectile  must  have  the  same 
weight  as  the  service  projectile,  but  no  line  need  be 
attached. 

Provided,  That  when  the  Hunt  line-carr3dng  gun,  small, 
is  tested,  the  distance  the  projectile  must  carry  the  line 
need  not  exceed  800  feet. 

At  least  one  sample  of  the  material  shall  be  taken  from 
the  casting  of  each  gun,  and  shall  be  not  less  than  7  inches 
in  length,  2  inches  iji  width,  J  inch  in  thickness,  and  have 
a  section  .5  by  .75  inch  over  a  length  of  2  inches,  accord- 

ing to  the  following  diagram: 

3  inches.  J. 

 y 2  inches.  J-      ■{  2  inches.  \ 

\  

All  samples  shall  be  furnished  to  the  supervising  in- 
spector of  the  district  for  testing  and  shall  be  accom- 

panied by  an  affidavit  of  the  manufacturer  that  such 
samples  were  taken  from  guns,  each  of  which  shall  be 
distinctly  marked,  so  as  to  be  readily  identified  by 
the  inspectors. 

Every  steel  gun  of  approved  type  shall  be  tested  in  the 
presence  of  an  inspector  by  being  fired  one  round  with  its 
service  charge  of  powder  and  regular  service  projectile 
with  its  service  line  attached. 

If  the  line  is  carried  without  breaking  or  fouling,  no 
subsequent  firing  is  necessary,  but  should  the  first  round 
be  unsatisfactory  for  any  reason  the  inspector  shall  re- 

quire as  many  subsequent  rounds  hred  as  shall  be  neces- 
sary to  assure  him  of  the  ediciency  of  the  apparatus, 

before  he  marks  the  gun,  carriage,  and  faking  box,  or 
tub,  with  his  initials. 

Before  any  such  steel  gun  shall  be  inspected,  the  manu- 
facturer shall  furnish  the  supervising  inspector  of  the 

district  a  sample  of  its  material,  and  such  coupon  shall  be 
of  the  dimensions  and  form  of  those  for  bronze  guns, 
accompanied  by  the  same  form  of  aifidavit.  The  test  of 
su(^h  coupons  shall  show  a  tensile  strength  of  at  least 
65,000  pounds  to  the  square  inch  of  section,  and  an 
elongation  of  not  less  than  20  per  cent  in  a  length  of  2 
inches. 

28.  When  approved  rockets  are  used  instead  of  guns, 
there  shall  be,  m  every  case,  at  least  three  of  said  rockets; 

V 
^  2  inches.  \ 

 r 
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and  all  steamers  that  are  required  under  the  law  to  carry   (III,  28) 
line-carrvmg  projectiles  and  the  means  of  propelling  them 
shall  be  supplied  auxiliary  thereto  with  at  least  800  feet 
of  3-inch  manila  line  for  vessels  of  100  to  500  gross  tons 
and  1.500  feet  of  said  line  for  steamers  above  500  gross 
tons,  such  auxiliary  line  to  be  kept  always  ready  for  use 
in  coimection  with  the  gun  and  rocket,  and  which  lines 
shall  not  be  used  for  any  other  purpose. 

29.  The  test  rounds  required  by  section  27  must  be  fired  §  ̂^os,  r.  s, 
from  the  gim  when  mounted  on  its  own  carriage,  lashed  as 
it  Vvould  be  in  shipboard  use.  The  line  must  be  coiled, 
faked  or  reeled  in  its  own  faking  box,  or  reel;  and  gun, 
carriage,  and  line  box,  or  reel,  must  all  bear  the  same 
mmaber,  and  must  be  initialed  by  the  inspector,  whose 
report,  giving  number,  date,  and  result,  will  be  filed  in 
the  office  of  the  supervising  inspector  of  the  district  in 
which  the  test  is  made. 

30.  The  supervising  inspector  shall  furnish  the  manu-  §4405,  R.s. 
facturer  of  any  Lj-le  or  Hunt  line-carrying  guns  a  copy  of 
the  rej)ort  on  each  gun  tested  and  inspected,  as  provided 
in  sections  27  and  29. 

DHLLL  REQUIRED  WITH  LINE-CARRYING  GUN. 

31.  The  master  of  ev^ery  vessel  equipped  with  a  line- 
carrying  gun  shall  drill  his  crew  in  the  use  thereof  and  fire 
said  gun  at  least  once  in  every  three  months,  using  one- 
half  the  usual  charge  of  powder  and  any  ordinary  line  of 
proper  length. 

It  shall  be  the  duty  of  the  inspectors,  at  the  annual 
inspection,  to  see  that  these  drills  are  entered  on  the  log 
of  the  vessels. 

DRAGS  OR  FLOATING  ANCHORS. 

32.  Drags  or  floating  anchors  shall  be  constructed  so  as  §  4^88,  r.s. 
to  be  capable  of  being  compactly  stowed  near  the  head  of 
the  ship. 

Steamers  navigating  the  ocean  must  be  provided  with 
at  least  one  drag,  of  area  as  follows:  For  steamers  of  400 
gross  tons  or  under,  not  less  than  25  superficial  feet;  for 
steamers  of  over  400  gross  tons,  the  area  of  drag  shall  not 
be  less  than  that  determined  by  adding  to  25  square  feet 
1  square  foot  for  each  additional  25  gross  tons  above  400 
tons.  Example:  The  area  of  a  drag  on  a  vessel  of  1,000 
tons  wdl  equal : 

or  ,  1,000-400  ^  , 25  +  -^ —  =  49  square  feet. 

Steamers  of  over  5,000  gross  tons  may  be  equipped  with 
two  or  more  drags,  provided  the  total  area  is  not  less  than 
that  required  by  this  rule.  Steamers  whose  routes  do  not 
extend  ojf  anchorage  are  not  required  to  have  drags  or 
floating  anchors  on  board. 
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(III)  EXTRA  STEERING  APPARATUS,  LADDERS,  STAIRWAYS. 

§1  4405,  4484,  33^  Extra  steering  apparatus,  consisting  of  relieving 
tackles  or  tiller,  must  be  provided  for  all  steamers. 
Every  steamer  or  barge  carrying  passengers  shall  be 

provided  with  suitable  ladders,  where  practicable  for  use, 
to  enable  passengers  to  descend  conveniently  to  the  life- 

boats, such  ladders  to  be  placed  near  each  side  of  the 
vessel. 

Every  steam  vessel  shall  be  provided  with  sufficient 
means  of  escape  from  the  lower  to  the  upper  deck,  or  vice 
versa,  and  every  steamer  of  50  tons  or  over  carrying  pas- 

sengers shall  be  provided  with  permanent  stairways  for- 
ward and  aft,  except  where  said  stairways  on  towing  boats 

would  interfere  with  towing  bitts. 

BULKHEADS. 

§  4490,  R.  s.a  34.  Evcry  seagoing  steamer  and  every  steamer  naviga- 
ting the  great  Northern  and  Northwestern  lakes  carrying 

passengers  for  hire  shall  have  not  less  than  three  water- 
tight cross  bulkheads.  Such  bulkheads  shall  reach  to 

the  main  deck  in  single-decked  vessels,  otherwise  to  the 
deck  next  below  the  main  deck.  The  bulkheads,  how- 

ever, shall  in  every  case  reach  to  the  deck  next  above  the 
load  line.  For  wooden  hulls  they  shall  be  fastened  to 
suitable  framework,  which  framework  must  be  securely 
attached  to  the  hull  and  calked.  For  iron  hulls  they 
shall  be  well  secured  to  the  framework  of  the  hulls  and 

strengthened  by  stiffeners  of  angle  iron  not  less  than  3 J 
by  3 J  inches,  placed  not  more  than  2^  feet  from  center 
to  center.  And  where  bulkheads  are  more  than  12  feet 

in  depth  they  shall  be  strengthened  by  horizontal  angle 
irons  not  less  than  3  by  3  inches  and  spaced  not  less  than 
4  feet  apart.  One  of  the  bulkheads  shall  be  placed  for- 

ward and  one  abaft  of  the  engines  and  boilers.  The  bulk- 
head abaft  the  engine  room  shall  not  be  placed  so  far  aft 

as  to  make  it  practically  useless. 
The  third  or  collision  bulkhead  must  be  placed  not 

nearer  than  5  feqt  from  the  stem  of  the  vessel.  Iron  bulk- 
heads must  be  made  not  less  than  one-fourth  of  an  inch 

in  thickness,  and  wooden  bulkheads  must  be  of  equal 
strength  and  covered  with  metal  plates  not  less  than  one- 
sixteenth  of  an  inch  in  thickness. 

a  Sec.  3,  That  steam  vessels  of  one  hundred  tons  burden  or  under 
engaged  in  the  coastwise  bays  and  harbors  of  the  United  States  may  be 
licensed  by  the  United  States  local  ins})ectors  of  steam  vessels  to  carry 
passengers  or  excursions  on  the  ocean  or  upon  the  Great  Lakes  of  the 
North  or  Northwest,  not  exceeding  fifteen  miles  from  the  mouth  of  such 
bays  or  harbors,  without  being  n^quired  to  have  the  three  water-tight 
cross  bulklieads  provided  by  section  forty-four  hundred  and  ninety  of 
the  Utiviscd  Statutes  for  other  ])assengcr  steamers:  Providcl^  That  in 
the  judgment  of  the  local  inspc^ctors  such  steamers  shall  be  safe  and 
suitable  for  such  navigation  without  danger  to  human  life,  and  that 
they  shall  have  one;  water-tight  collision  bulkhead  not  less  than  five 
feet  abaft  the  stem  of  said  steamer.    (Act  approved  July  1),  1886.) 
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The  covering  of  wooden  bulkheads  on  the  forward  side  (III,  34) 
of  the  one  forward  of  the  engines  and  boilers,  and  on  the 
after  side  of  the  one  abaft  the  engines  and  boilers,  shall  be 
at  the  discretion  of  the  inspectors;  but  no  discretion  is 
allowed  as  to  the  covering  on  the  sides  next  to  the  engines 
and  boilers  on  bulkheads  built  after  the  approval  of  this 
rule  (July  12,  1906). 

35.  On  all  steamers  where  the  plans  and  arrangements 
will  possibly  permit,  all  enclosures  where  passengers  or 
crews  may  be  quartered,  or  where  anyone  may  be  em- 

ployed, shall  be  provided  with  not  less  than  two  avenues 
of  escape  so  located  that  if  one  of  such  avenues  is  not 
available  another  may  be.  The  locality  and  arrange- 

ment of  such  additional  means  of  escape  shall  be  deter- 
mined by  the  steamboat  inspectors  and  the  steamboat 

managers,  as  will  in  their  judgment  best  carry  out  the 
purposes  for  which  this  provision  was  made. 

steamer's  name  on  equipments. 

36.  All  the  equipments  of  a  steamer,  such  as  buckets,   §  4405,  r.  s. 
hose,  axes,  boats,  oars,  rafts,  life-preservers,  floats,  bar- 

rels, and  tanks,  shall  be  painted  or  branded  with  the 
name  of  the  steamer  upon  which  they  are  used. 

DEFINITION  OF  PASSENGER  STEAMER. 

37.  Wherever  the  words  passenger  steamer,"  steamer 
carrying  passengers,''  or  '^vessel  carrying  passengers'' 
occur  in  this  entire  rule  (Rule  III),  the  said  words  shall  be 
construed  to  mean,  and  apply  to,  only  vessels  carrying 

passengers  for  hire,  and  the  words  carrying  passengers" 
shall  be  construed  to  mean    carrying  passengers  for  hire." 

Rule  IV. — Fire  Apparatus. Section. 
Axes  for  passenger  steamers  navigating  rivers  only   1 
Axes  for  other  than  passenger  steamers  navigating  rivers  only   2 
Axes  for  steamers  navigating  oceans,  lakes,  bays,  and  sounds   3 
Axes,  where  located  and  how  kept   4 
Barrels  for  passenger  steamers  navigating  rivers  only   1 
Barrels  for  other  than  passenger  steamers  navigating  rivers  only. . .  2 
Bilge  pipes  required   14 
Buckets  for  passenger  steamers  navigating  rivers  only   1 
Buckets  for  other  than  passenger  steamers  navigating  rivers  only. .  2 
Buckets  for  steamers  navigating  oceans,  lakes,  bays,  and  sounds. .  3 
Cotton,  baled,  how  bound  and  covered   5 
Hemp,  baled,  how  bound  and  covered   5 
Hose,  fire,  when  may  be  uncoupled   13, 14 
Fire  extinguishers,  chemical,  regulations  regarding   13 
Passenger  steamer,  etc.,  definition  of   16 
Pipes  for  conducting  water  from  fire  pumps,  how  constructed   15 
Pipes  for  carrying  steam  into  hold,  how  constructed   7 
Pipes  leading  from  pumps,  diameter  of   10 
Pumps  or  equivalents  for  certain  steamers   8 
Pumps  must  be  of  certain  capacity   9 
Pumps,  rotary,  allowed  under  certain  conditions   11 
Pumps  for  testing  boilers   12 
Pumps,  what  constitutes  an  equivalent  for  certain  steamers   13 

34147—10  6 
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Section. 

Pumps,  steam  fire,  how  equipped   14 
Sounding  pipe  required   14 
Spark  arresters  for  certain  western  steamers    6 
Tarpaulin,  certain  articles  to  be  covered  with   5 
Water,  provisions  for  keeping,  for  fire   3 

^§§  442C,  4483,  1.  All  steameis  navigating  rivers  only,  carrying  pas- 
sengers, are  required  to  be  provided  with  fire  buckets, 

barrels,  and  axes,  as  follows: 

Gross  tons. Barrels. Buckets. 
Axes. 

2 
4 

1 
1 All  steamers  over  10  tons  and  not  over  25  tons  

All  steamers  over  25  tons  and  not  over  50  tons  1 6 2 
Ail  steamers  over  50  tons  and  not  over  100  tons  1 8 2 
All  steamers  over  100  tons  and  not  over  200  tons  2 

18 

4 
All  steamers  over  200  tons  and  not  over  500  tons  4 

24 

6 
All  steamers  over  500  tons,  and  not  over  1,000  tons  6 35 8 
All  steamers  over  1,000  tons  8 50 

10 

Provided,  That  all  steamers  navigating  rivers  only, 
that  are  constructed  wholly  of  iron  or  steel  plates  and 
whose  deck  houses  or  superstructure  is  constructed 
wholly  of  iron  or  steel  plates,  carrying  passengers,  shall 
not  be  required  to  carry  any  water  barrels  or  tanks,  as 
required  by  the  preceding  table. 

§4426,  R.s.  2.  For  freight  and  towing  steamers  navigating  rivers 
only : 

Gross  tons. Barrels. Buckets. 
Axes. 

All  steamers  not  over  10  tons  2 
4 

1 
1 All  steainers  over  10  tons  and  not  over  25  tons  

All  steamers  over  25  tons  and  not  over  50  tons  1 6 2 
All  steamers  over  50  tons  and  not  over  100  tons  1 « 2 
All  steamers  over  100  tons  and  not  over  200  tons  1 

12 

2 
All  steamers  over  200  tons  and  not  over  500  tons  

15 

3 
All  steamers  over  500  tons  and  not  over  1,000  tons  3 

20 

4 
All  steamers  over  1,000  tons  4 

25 

5 

Provided,  however,  That  tanks  of  suitable  dimensions 
and  arrangements,  or  buckets  In  sufficient  number,  may 
be  substituted  for  barrels  on  all  vessels.   Five  buckets 
shall  be  considered  as  equivalent  to  one  barrel. 

Provided,  That  all  freight  and  towing  steamers  navi- 
gating rivers  only,  that  are  constructed  wholly  of  iron  or 

steel  plates  and  whose  deck  houses  are  constructed  of 
iron  or  steel  plates,  shall  not  be  required  to  carry  any 
water  barrels  or  tanks,  as  required  by  the  })recedmg  table. 

§§  4420  4483  '  stcamcrs  navigating  oceans,  lakes,  bays,  and 

li.s.  '  'sounds  are  required  to  be  provided  with  lire  buckets  and 
axes,  as  follows: 

Buckets. 
Axes. 

All  steamers  over  10  tons  and  not  over  50  Ions  \ 1 
All  steamers  over  50  tons  and  not  over  2(M)  Ions  8 2 
All  steamers  over  200  tons  and  not  over  5(K)  tons  16 4 
AU  steainii's  over  500  tons  and  not  over  l.(KX)  tons  

20 

€ 

25 

8 
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Not  more  than  6  of  the  buckets  required  by  this  table  (IV,  3) 
shall  be  carried  on  the  upper  or  boat  deck. 

Fire  buckets,  barrels,  or  tanks  must,  when  practica- 
ble, be  constantly  filled  with  water  and  in  such  positions 

on  board  as  shall  be  most  convenient  for  extinguishment 
of  fire. 

4.  All  axes  must  be  located  so  as  to  be  readily  found  inj^§|  ̂ -^o,  4 
time  of  need,  must  not  be  used  for  general  purposes,  and 
must  be  kept  in  good  condition. 

5.  All  hay,  straw,  or  other  inflammable  material  carried  •  §  ̂̂ '2,  r.  s. 
on  the  open  deck  of  any  steamer  carrying  passengers  shall 
be  covered  with  a  tarpaulin. 

All  baled  cotton  shall  be  securely  bound  and  covered 

with  bagging  on  at  least  three-quarters  of  its  surface, 
includmg  both  ends  of  the  bale.  No  bales  of  imported 
or  domestic  hemp  shall  be  received  on  any  vessel  carrying 

bound  with  rope,  wire,  or  metallic  bands,  and  covered  on 
ends  or  sides,  according  to  the  several  methods  now  prac- 

ticed in  foreign  and  domestic  trade. 
6.  All  steamers  on  western  rivers  having  their  boilers  §4470,  r.s. 

situated  so  that  the  sparks  from  the  fires  may  be  driven 
back  among  combustible  materials  shall  have  a  sheet-iron 
fender  extending  forward  from  the  fire  doors  not  less  than 
2  feet,  at  the  height  of  the  furnace  fronts,  and  connecting 
mth  the  same. 

7.  The  main  pipes  and  their  branches,  on  steamers  car-  §  ̂ -  ̂♦ 
rying  passengers  or  freight,  to  convey  steam  from  the 
boilers  to  the  hold  and  separate  compartments  of  the 
same,  except  the  cabins,  shall  not  be  less  than  1 J  inches  in 
diameter,  except  on  steamers  emploj^ed  on  western  rivers, 
constructed  prior  to  June  30,  1905,  which  steamers  may 
use  branch  pipes  not  less  than  three-fourths  of  an  inch 
in  diameter.  Steam  pipes  of  not  less  than  three-fourths 
of  an  inch  in  diameter  must  be  led  to  all  lamp  lockers,  oil 
rooms,  and  like  compartments,  which  lamp  lockers,  oil 
rooms,  and  compartments,  in  all  classes  of  vessels,  must 
be  wholly  and  tightly  lined  with  metal.  All  branch  pipes 
leading  into  the  several  compartments  of  the  hold  of  the 
vessel  shall  be  supplied  with  valves,  the  handles  distinctly 
marked  to  indicate  the  compartment  or  parts  of  the  vessel 
to  which  they  lead. 

These  valves  or  their  handles  shall  be  placed  in  the 
most  accessible  part  of  the  main  deck  of  the  vessel  and  so 
arranged  that  all  can  be  inclosed  in  a  box  or  casing,  the 
door  of  which  shall  be  plainly  marked  with  the  words 

Steam  fire  apparatus." 
On  all  oil-tank  steamers  the  valves,  instead  of  being 

located  near  the  hatches  on  the  upper  deck,  shall  be  all  in 

assengers  unless  the  same 
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(IV,  7)  only  the  main  stop  valve  of  the  main  line  shall  be  required 
to  be  housed.  All  branch  pipes  shall  be  provided  with 
valves  which  shall  be  left  open  at  all  times,  so  that  the 
steam  may  enter  all  compartments  simultaneously. 
Such  branches  as  may  not  be  re<^uired  after  the  fire  is 
definitely  located  may  be  shut  off,  m  order  that  the  entire 
system  may  be  concentrated  on  one  tank. 

Provided,  That  carbonic-acid  gas  or  other  extinguish- 
ing gases  or  vapors  may  be  substituted  in  place  of  steam 

•as  aforesaid  and  for  the  above-described  purposes,  when 
such  gas  or  vapor  and  the  apparatus  for  producing  and 
distributing  the  same  shall  have  been  approved  by  the 
Board  of  Supervising  Inspectors:  Provided,  That  the  use 
of  such  apparatus  shall  be  allowed  by  law. 

§  4471,  R.  s.  8^  Steamers  required  to  be  provided  with  double-acting 
steam  fire  pumps  or  other  equivalents  for  throwing  water 
shall  be  equipped  with  such  pumps  according  to  their  ton- 

nage, as  follows: 
Steamers  over  20  tons  and  not  exceeding  150  gross  tons 

shall  have  not  less  than  50  cubic  inches  pump-cylinder 
capacity.  Steamers  of  over  150  gross  tons  and  under  3,000 
tons  shall  have  not  less  than  one-third  of  1  cubic  inch 

pump-cylinder  capacity  for  every  gross  ton.  Steamers 
of  3,000  gross  tons  and  over  shall  have  pump  c^rlinder 
of  not  less  than  1,000  cubic  inches  capacity.  This  rule 
shall  apply  only  to  pumps  installed  after  June  30,  1907, 
and  all  pumps  now  approved  and  in  use  or  installed 
before  said  date  shall  be  accepted  if  complying  with  the 
requirements  of  law  and  regulations  in  force  at  the  time 
of  the  adoption  of  this  rule. 
Upon  such  steamers  fire  mains  shall  be  led  from  the 

pumps  to  all  decks,  with  sufficient  number  of  outlets 
arranged  so  that  any  part  of  the  steamer  can  be  reached 
with  water  with  the  mil  capacity  of  the  pumps  and  by 
means  of  a  single  50-foot  length  of  hose  from  at  least  one 
of  said  outlets.  On  all  classes  of  steamers  every  such 
pump  shall  be  fitted  with  a  gauge  and  a  relief  valve 
adjusted  to  lift  100  pounds  pressure. 

5  4471,  R.  s.  9.  Steamers  are  not  restricted  to  any  particular  propor- 
tions for  fire  pumps.  Any  dimensions  that  will  attain  the 

requirements  specified  in  section  8,  or  greater  in  capacity, 
may  be  allowed:  Provided,  however,  That  all  hydrant 
connections  be  supplied  with  suitable  spanners. 

§  4471,  K.  s.  iQ  'j'Yif,  capacity  of  the  pipes  and  hose  leading  from  the 
pumps  must  in  no  case  be  less  than  that  of  the  discharge 
opening  of  the  pump:  Provided,  however.  That  the  pipe 
and  hose  shall  in  no  instance  be  less  than  IJ  inches  in 
internal  diameter. 

And  provided  further,  That  steamers  of  15  tons  and 
under  may  be  allowed  to  use  hose  of  tliroe-fourths  of  an 
inch  internal  diameter,  but  in  no  case  shall  it  })e  less  than 
the  (lisrharge  opcuiing  of  the  pumps,  it  being  further  pro- 

vided thnt  open  l)()nts  of  less  than  10  gross  tons  that  are 
fully  e(j nipped  wilh  buckets,  as  required  by  these  rules 
and  regulations,  shall  not  be  required  to  carry  hose. 
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11.  A  rotary  pump,  when  driven  by  an  engine  inde-  (IV) 
pendent  of  the  main  engine,  may  be  considered  as  an  §  4471,  r.  s. 
equivalent  for  the  double-acting  fire  pump,  and  used  as 
such  when  equal  to  it  in  efficiency  and  capacity. 

12.  Any  steamer  having  on  board  an  independent  §4471,  r.s. 
steam  pump  and  an  auxiliary  boiler  suitabl]^  arranged  and 
of  sufficient  strength  and  capacity  for  testing  the  boilers 
thereof;  or  if  one  of  the  hand  fire  pumps  be  suitably 
arranged  and  of  sufficient  strength  and  capacity  for  testing 

the  boilers;  or  if  the  doctor,"  so  called,  when  arranged 
permanently  for  testing  the  boilers,  is,  in  the  judgment  of 
the  inspectors,  suitable  for  the  purposes  intended,  may  be 
considered  as  having  complied  with  the  law  requiring  a 
pump  for  testing  boilers. 

13.  Any  steamer  of  50  gross  tons  or  under,  required  to  §4471,r.  s. 
have  a  double-acting  steam  fire  pump,  and  having  in  use 
on  board  a  doctor,"  so  called,  may  be  considered  as  hav- 

ing a  lawful  equivalent  for  such  a  pump  when  such  ̂ 'doc- 
tor" has  pipes  attached  to  it  leading  to  the  upper  and 

between  decks,  such  pipes  being  provided  with  hose  and 
valves,  according  to  law;  but  the  pipes  and  hose  shall  in 
no  case  be  less  than  H  inches  in  internal  diameter.  The 

pumps  for  supplying  the  boilers  shall  in  no  case  be  con- 
sidered as  an  equivalent  for  the  double-acting  steam  fire 

pump  on  steamers  above  50  gross  tons.  Every  steamer 
exceeding  150  gross  tons  and  not  otherwise  provided  for 
shall  be  provided  with  one  good  double-acting  fire  pump 
to  be  worked  by  hand:  Provided,  That  when  a  steam 
pump  is  equipped  to  work  by  hand  the  same  shall  be  ac- 

cepted as  a  hand  fire  pump.  Each  chamber  shall  be  of 
sufficient  capacity,  and  the  stroke  so  regulated,  that  not 
less  than  100  cubic  inches  of  water  shall  be  displaced  by 
each  stroke  of  the  piston.  Two  smaller  pumps  may  be 
allowed  to  take  the  place  of  the  one  pump  or  100  cubic 
inches  capacity  provided  for  in  this  section  when  their 
combined  capacity  equals  or  exceeds  100  cubic  inches. 
Each  pump  shall  be  placed  in  the  most  suitable  part  of 
the  vessel  for  efficient  service,  having  suitable,  well-fitted 
hose  to  such  pump  long  enough  to  reach  to  all  parts  of  the 
vessel,  kept  at  all  times  in  perfect  order,  with  brakes 
shipped  up  and  hose  coupled  on  ready  for  immediate  use: 
Provided,  That  on  freight  steamers  where  the  keeping  of 
such  hose  coupled  on  interferes  with  the  loading  or  un- 

loading of  cargo  they  may  be  removed  during  such  loading 
or  unloading. 

All  steamers  of  more  than  15  tons,  carrying  passengers,   §  ̂ - 
including  pleasure  vessels,  shall  be  provided  with  such 
number  of  good  and  efficient  portable  fire  extinguishers, 
approved  by  the  Board  of  Supervising  Inspectors,  as  shall 
hereafter  be  prescribed,  viz: 

Fire  extinguishers. 
Steamers  of  over  15  and  not  over  50  gross  tons   1 
Steamers  of  over  50  and  not  over  100  gross  tons   2 
Steamers  of  over  100  and  not  over  500  gross  tons   3 
Steamers  of  over  500  and  not  over  1,000  gross  tons   6 
Steamers  of  over  1,000  gross  tons,  not  less  than   8 
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(IV,  13)  Freight  and  towing  steamers  of  over  250  tons  shall 
be  provided  with  chemical  fire  extinguishers  as  hereafter 
prescribed,  viz: Fire  extingui^ers. 
Steamers  of  over  250  and  not  over  500  gross  tons   1 
Steamers  of  over  500  gross  tons   2 

The  tables  of  required  fire  extinguishers  in  this  section 
are  based  on  the  capacity  of  the  ordmary  machine,  wliich 

is  about  2h  gallons.  Fire  extinguishei-s  of  approved  types 
of  less  capacity  are  allowable  when  their  total  contents 
equal  the  required  quantity. 

Ail  chemical  fire  extinguishers  tlius  provided  for  shall 
be  able  to  withstand  a  pressure  of  350  pounds  to  the 
square  inch,  except  such  fire  extinguishers  as  have  no 
stopcock  or  valve  between  the  chamber  and  discharge,  in 
which  case  they  may  be  used  after  having  been  tested  to 
150  pounds  pressure  to  tlie  square  inch. 

Fire  extinguishers  shall  be  located  in  such  parts  of  the 
vessels  as  in  the  judgment  of  the  local  inspectors  will  be 
most  convenient  and  serviceable  in  case  of  emergency,  and 
so  arranged  that  they  may  be  easily  removed  from  their 
fastenings.  Every  fire  extinguisher  thus  provided  for 
shall  be  discharged  and  examined  at  each  annual  inspec- 

tion. Portable  hand  pumps  with  an  attached  canymg 
capacity  of  5  gallons  of  water  may  be  substituted  for  the 
fixe  extinguishers  above  described. 

§  4471,  R.s.  14.,  All  steam  fire  pumps  required  shall  be  supplied 
with  connecting  pipes  leading  to  the  hold  of  the  vessel 
with  stopcocks  or  shut-off  valves  attached  and  so  arranged 
that  such  pumps  may  be  used  for  pumping  and  discharg- 

ing water  overboard  from  the  hold. 
Each  and  every  steam  vessel  shall  be  fitted  with  a  bilge 

pipe  leading  from  each  compartment  of  the  vessel  and 
connecting  with  a  suitably  marked  valve  to  the  main 
bilge  pump  in  the  engine  room,  and  each  compartment  of 
all  steam  vessels  shall  be  fitted  with  suitable  sounding 
pipe,  the  opening  of  which  shall  be  accessible  at  all  times, 
except  that  in  compartments  accessible  at  all  times  for 
examination  no  sounding  tubes  are  necessary. 

Steam  siphons  may  be  substituted  in  each  compartment 
for  the  bilge  pipes. 

All  hose  required  on  steam  vessels  for  fire  purposes  shall 
be  tested  to  a  pressure  of  100  pounds  to  the  s(juare  inch 
at  each  inspection,  and  it  shall  be  the  duty  of  the  local 
inspectors  at  each  annual  inspection  to  see  that  the  coup- 

lings are  securely  ftistened  to  the  hose  by  suitable  external 
or  internal  clamps,  and  at  least  one  length  of  such  hose 
shall  be  kept  at  all  tunes  attached  to  each  outlet  of  the  fire 
main  and  provided  witli  a  suitable  nozzle:  Prorided,  That 
on  freiglit  steamers  where  the  keeping  of  sucli  hose  coupled 
on  interferes  with  the  loading  or  unloa(Hng  of  cargo  they 
may  be  removed  during  such  loading  or  imloading. 

§4'i7i,K.s.  15  All  pip(»j.  used  as  mains  for  conduting  water  from 
fire  punii)s  on  board  steam  A^essels  in  place  of  hose  shall 
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be  of  wrcuglit  iron,  brass,  or  copper,  with  wrought-iron,  (IV,  15) 
brass  or  composition  hose  connections. 

16.  Wherever  the  words  ''passenger  steamer/' 
''steamer  carrying  passengers,''  or  "vessel  carrying  pas- 

sengers "  occur  in  this  entire  rule  (Rule  IV),  the  said  words 
shall  be  construed  to  mean  and  apply  to  only  vessels  car- 

rying passengers  for  hire,  and  the  words  "carrying  pas- 
sengers" shall  be  construed  to  mean  '^carrying  passengers 

for  hire." 
Rule  V. — Licensed  Officers. 

Section. 
Accidents,  licensed  officers  must  report,  to  inspectors   23 
Color  blindness,  examination  required  for   49 
Examination  for  license  to  be  given  as  soon  as  practicable   8 
Examination,  written,  required  for  original  license  and  renewal. .  6 
Examination  in  pilot  rules  required  on  renewal  of  license   15 
Engineers,  classification  of   20 
Engineers,  qualifications  and  examinations  required  for  license.  20,  24 
Engineers  of  vessels  propelled  by  gas,  fluid,  naphtha,  or  electric 

motors,  license  to   25 
Engineers,  when  assistants  may  serve  as  chief   20 
Engineers,  duty  of,  when  assuming  charge  of  boilers   21 
Engineers  to  report  repairs  to  boilers   22 
Fire  alarm,  general   50 
Hatches  must  be  properly  covered   53 
Hawaiian  Islands,  qualifications  of  masters  and  mates  in   32 
Indians,  license  of,  under  certain  conditions   17 
Licenses,  how  obtained   1 
Licenses,  renewal  of   1, 11 
Licenses  must  be  filled  out  with  pen  and  black  ink   2 
Licenses,  raise  of  grade  of   3 
Licenses,  lost,  certificate  issued  for   4 
Licenses,  form  of  application   5 
License,  original,  indorsements  required   5 
License,  examination  required  for  original  and  renewal   6 
License,  reexamination  after  refusal  of   7 
License,  examination  for,  to  be  given  as  soon  as  practicable   8 
License,  granting  of,  to  persons  who  have  served  as  officers  where 

license  was  not  required   9 
License,  special,  for  officers  of  Light-House  Service   9 
License,  special,  service  required  for  raise  of  grade  of  person  hold- 

ing  10 
License  may  be  suspended  or  revoked  for  drunkenness  when  on 

duty,  and  for  certain  other  misconduct   11 
License,  effect  of  revocation  of   12 
License,  joint,  effect  of  suspension  or  revocation  of   13 
License,  suspension,  term  of  duration  must  be  stated   14 
Lifeboats,  drill  required   50 
Light-House  Service,  special  license  for  officers  of   9 
Log  book  must  be  kept  by  master  and  chief  engineer  of  steamers  of 

over  50  gross  tons   52 
Master,  licensed,  required  on  every  steam  vessel  of  over  100  tons 
underway   25 

Masters  and  chief  mates  of  sail  vessels,  licensing  of   29 
Masters,  examination  of,  in  pilot  rules   15 
Masters  of  ocean  steam  vessels,  qualifications  and  examination   26 
Masters  of  lake,  bay,  sound,  and  ferry  steamers,  qualifications  and 
examination   27 

Masters  of  coastwise  steamers,  qualifications  and  examination   28 
Masters  of  river  steamers,  qualifications  and  examination   29 
Masters  of  sail  vessels   29 
Masters  of  yachts,  qualifications  and  examination   30 
Masters  and  mates  of  steam  pilot  boats,  qualifications  and  exami- 

nation  32 



88 
Section. 

Masters  of  passenger  barges   33 
Mates,  chief,  of  ocean  steamers,  qualifications  and  examination.  34,  37 
Mates,  second,  of  ocean  steamers,  qualifications  and  examination.  35,  37 
Mates,  third,  of  ocean  steamers,  qualifications  and  examination.  36,  37 
Mates,  second,  of  ocean  steamers  of  500  tons  and  under,  qualifica- 

tions required  of  seamen  for   38 
Mates  of  coastwise  steamers,  c[ualifications  and  examination   39 
Mates  of  river  steamers,  qualifications  and  examination   40 
Mates,  duties  of   51 
Motor  vessels,  experience  on,  allowable  for  pilot's  license. . .  41,  42,  46 Pleasure  yachts  of  15  tons  and  under,  navigation  of   31 
Porto  Rico,  (][ualifications  of  masters  and  mates  at   32 
Pilots,  examination  of,  in  pilot  rules   15 
Pilots  must  be  able  to  read  and  write   17 
Pilots,  first-class,  qualifications  required   41 
Pilots,  second-class,  qualifications  required   42 
Pilots,  steamers  over  100  tons  must  have  first-class   43 
Pilots,  special,  may  be  licensed  for  steamers  of  10  tons  and  under.  43 
Pilots,  first-class  or  second-class,  may  take  charge  of  steamers  not over  100  tons   44 
Pilots,  original  license,  upon  what  conditions  issued   46 
Pilots,  how  governed   47 
Pilot's  route,  how  extended   18,  48 Pilot  rules  to  be  furnished  masters  and  pilots   16 
Pilot  houses,  only  certain  persons  allowed  to  enter   19 
Raise  of  grade  of  license   3 
Reexamination  after  refusal  of  license   7 
Renewal  of  licenses.   1, 11 
School-ships,  experience  on   36 
Special  license,  raise  of  grade  of  person  holding   10 
Station  bills,  duty  of  master   50 
Watchman  required  in  addition  to  pilot  on  warch   45 

LICENSES,    HOW    OBTAINED,    AND    PENALTIES  KELATING 
THERETO. 

1.  Before  an  original  license  is  issued  to  any  person  to 
act  as  a  master,  mate,  pilot,  or  engineer  he  must  per- 

sonally appear  before  some  local  board  or  a  supervising 
inspector  for  examination;  but  upon  the  renewal  of  such 
license,  when  the  distance  from  any  local  board  or  super- 

vising inspector  is  such  as  to  put  the  person  holding  the 
same  to  great  inconvenience  and  expense  to  appear  in  per- 

son, he  may,  upon  taking  oath  of  office  before  any  person 
autliorized  to  administer  oaths,  and  forwarding  the  same, 
together  with  the  license  to  be  renewed,  to  the  local  board 
or  supervising  inspector  of  the  district  in  which  he  resides 
or  is  employed,  have  the  same  renewed  by  the  said 
inspectors,  if  no  valid  reason  to  the  contrarv  be  known  to 
them;  and  they  shall  attach  such  oath  to  the  stub  end  of 
the  license  which  is  to  be  retained  on  file  in  their  office: 
Provided,  however ,  That  any  officer  holding  a  license,  and 
who  is  engaged  in  a  service  which  necessitates  his  con- 

tinuous absence  from  the  United  States,  may  make  appli- 
cation in  writing  for  one  renewal  and  transmit  the  same 

to  the  board  of  local  inspectors  witli  a  statement  of  the 
apphcant,  verified  before  a  consul  or  other  officer  of 
the  United  vStates  autliorized  to  administer  an  oath,  set- 

ting forth  tiie  reasons  for  not  a})p(Miring  in  person,  and 
upon  receiving  the  same  the  board  of  local  inspectors 
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that  originally  issued  such  license  shall  renew  the  same     (V,  1) 
for  one  additional  term  of  such  license,  and  shall  notify 
the  applicant  of  such  renewal. 

The  first  license  issued  to  any  person  by  a  United  States 
inspector  shall  be  considered  an  original  license,  where 
the  United  States  records  show  no  previous  issue  to  such 
applicant. 

No  original  license  shall  be  issued  to  any  naturalized 
citizen  on  less  experience  in  any  grade  than  would  liave 
been  required  of  an  American  by  birth. 

2.  All  licenses  hereafter  issued  to  masters,  mates,  pilots,  §  4405,  r.  s. 
and  engineers  shall  be  filled  out  on  the  face  with  pen  and 
black  ink  instead  of  typewritten.  Inspectors  are  di- 

rected, when  licenses  are  completed,  to  draw  a  broad 
pen  and  black-ink  mark  through  all  unused  spaces  in 
the  body  thereof,  so  as  to  prevent,  as  far  as  possible, 
illegal  interpolation  after  issue. 

3.  Licensed  officers  serving  under  fiv-e  years'  license,  §4405,  r.s. 
entitled  by  license  and  service  to  raise  of  grade,  shall  have 
issued  to  them  new  licenses  for  the  grade  for  which  they 
are  qualified,  the  local  inspectors  to  forward  to  the  Super- 

vising Inspector-General  tlie  old  license  when  surrendered 
with  the  report  of  the  circumstances  of  the  case. 

But  the  grade  of  no  license  shall  be  raised,  except  as 
hereinafter  provided,  unless  the  applicant  can  show  one 

year's  actual  experience  in  the  capacity  for  which  he  has 
been  licensed:  Provided,  however,  That  one  year's  expe- 

rience as  quartermaster  or  wheelsman,  while  holding  a 
second-class  pilot  license,  shall  entitle  the  holder  of  such 
license  to  examination  for  raise  of  grade. 

4.  In  case  of  loss  of  license,  of  any  class,  from  any  §4405, r.s. 

cause,  the  inspectors,  upon  receiving  satisfactory  evi- 
dence of  such  loss,  shall  issue  a  certificate  to  the  owner 

thereof,  which  shall  have  the  authority  of  the  lost  license 
for  the  unexpired  term,  unless  in  the  meantime  the 
holder  thereof  shall  have  the  grade  of  his  license  raised 
after  due  examination,  in  which  case  a  license  in  due 
form  for  such  grade  may  be  issued. 

Any  license  granted  to  a  master,  mate,  pilot,  engineer, 
or  operator,  pursuant  to  the  provisions  of  Title  LII  of  the 
Revised  Statutes  of  the  United  States,  shall  be  immedi- 

ately revoked  if,  for  any  purpose,  the  holder  thereof  vol- 
untarily parts  with  its  possession  or  places  it  beyond  his 

personal  control  by  pledging  or  depositing  it  with  another. 
5.  Inspectors  shall,  before  granting  an  original  license  §4405, r.s. 

to  any  person  to  act  as  an  officer  of  a  vessel,  require  the 
applicant  to  make  his  written  application  upon  the  blank 
form  authorized  by  the  Board  of  Supervising  Inspectors, 
which  application  shall  be  filed  in  the  records  of  the 

inspectors'  office.  Inspectors  shall  also,  when  practica- 
ble, require  applicants  for  pilot's  license  to  have  the  writ- 
ten indorsement  of  the  master  and  engineer  of  the  vessel 

upon  which  he  has  served,  and  of  one  licensed  pilot,  as  to 
his  qualifications.    In  the  case  of  applic^ants  for  original 
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(V,  5)  engineer's  license,  tliey  shall  also,  when  practicable,  have 
the  indorsement  of  the  master  and  engineer  of  a  vessel  on 
which  they  have  served,  together  with  one  other  licensed 
engineer. 

§  4405,  R.s.  6.  No  original  master's,  mate's,  pilot's,  or  engineer's 
license  shall  be  issued  hereafter  or  grade  increased  except 
upon  written  examination,  which  written  examination 
shall  be  placed  on  file  as  records  of  the  office  of  the  in- 

spectors issuing  said  license;  and,  before  granting  or  re- 
newing a  license,  inspectors  shall  satisfy  themselves  that 

the  applicants  can  properly  hear  the  bell  and  whistle 
signals. 

§  4405, R.s.  7.  Any  applicant  for  license  who  has  been  duly  ex- 
amined and  refused  may  come  before  any  local  board  for 

reexamination  after  one  year  has  expired. 
§  4405, R.s.  8.  When  any  person  makes  application  for  license  it 

shall  be  the  duty  of  the  local  inspectors  to  give  the  appli- 
cant the  required  examination  as  soon  as  practicable. 

§  4445,  R.  s.  9.  Any  person  who  has  served  at  least  one  year  as  mas- 
ter, commander,  pilot,  or  engineer  of  any  steam  vessel  of 

the  United  States  in  any  service  in  which  a  license  as  mas- 
ter, mate,  pilot,  or  engineer  was  not  required  at  the  time 

of  such  service,  shall  be  entitled  to  license  as  master, 
mate,  pilot,  or  engineer,  if  the  inspectors,  upon  written 
examination,  as  required  for  applicants  for  original 
license,  may  find  him  qualified:  Provided ^  That  the  ex- 

perience of  any  such  applicant  within  three  years  of  mak- 
ing application  has  been  such  as  to  qualify  him  to  serve  in 

the  capacity  for  which  he  makes  applicative  to  be  licensed. 
Officers  of  the  Naval  Militia  who  are  applicants  for 

license  as  master  or  pilot  of  steam  vessels  of  the  Naval 
Militia,  after  passing  an  examination  for  color  blindness, 
may  be  examined  by  the  inspectors  as  to  their  knowledge 
of  the  pilot  rules  and  handling  of  vessels ;  and  if  the  appli- 

cant be  found  qualified,  in  the  judgment  of  the  inspectors, 
he  may  be  granted  a  special  license  as  master,  mate,  or 
pilot  on  such  vessels,  and  for  no  other  purpose, 

-r  Any  officer  of  the  Naval  Militia  who  is  an  applicant  for 
license  as  chief  engineer  or  assistant  engineer  of  steam 
vessels  of  the  Naval  Militia  may  be  examined  by  inspect- 

ors and  granted  a  special  license  as  such,  and  for  no  other 

purpose,  if,  in  the  judgment  of  the  inspectors,  he  is  quali- 
fied. And  the  inspectors  shall  state  on  the  license  the 

name  of  the  vessel  on  which  such  master,  mate,  pilot,  or 
engineer  is  authorized  to  act  in  the  capacity  for  which  he 
is  licensed. 

All  licenses  issued  to  officers  of  the  Naval  Militia  pro- 
vided for  in  the  preceding  paragra]^li  of  tliis  section  shall 

be  surrendered  upon  the  party  holding  it  becoming  dis- 
connected from  the  Naval  Militia  by  resignation  or  dis- 

missal from  sucli  service;  and  no  license  shall  be  issued  as 
above  except  upon  tlie  official  recommendation  of  the 
chief  officer  in  command  of  the  Naval  Militia  station  of 
the  State  in  which  the  a[)plicant  is  serving. 
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Masters,  mates,  engineers,  and  assistant  engineers  now  (V,  9) 
serving  as  such  on  tenders  and  light-vessels  under  the 
jurisdiction  of  the  Light-House  Establishment  may  be 
granted  special  licenses  for  the  Light-House  Service  upon 
satisfactory  evidence  of  their  fitness  for  such  special 

license.  Experience  in  the  Light-House  Sei"\^ice  shall  be 
sufficient  to  entitle  applicants  to  this  examination,  and  no 
other  experience  shall  be  required  for  such  special  license. 

10.  No  person  holding  special  license  (Form  878)  shall  §  ̂ -  ̂' 
be  eligible  for  examination  for  a  higher  grade  of  license 
until  such  person  has  actually  served  two  full  seasons 
under  the  authority  of  liis  license  and  one  additional  full 
season  in  a  subordinate  capacity  upon  steamers  requiring 
regularly  licensed  officers. 

1 1 .  ̂ Yhenever  an  officer  shall  apply  for  a  renewal  of  his  §  4405,  r.  s.. 
license  for  the  same  grade,  the  presentation  of  the  old  cer- 

tificate shall  be  considered  sufficient  evidence  of  his  title 

to  renewal,  w4iich  certificate  shall  be  retained  by  the  in- 
spectors upon  their  official  files  as  the  evidence  upon  which 

the  license  w^as  renewed:  Provided^  That  it  is  presented 
w^ithin  twelve  months  after  the  date  of  its  expiration,  un- 

less such  title  has  been  forfeited  or  facts  shall  have  come 

to  the  knowledge  of  the  inspectors  which  w^ould  render  a 
renewal  improper;  nor  shall  any  license  be  renewed  in 
advance  of  the  date  of  the  expiration  thereof,  unless  there 

are  extraordinary  circumstances  that  shall  justify  a  re- 
newal beforehand,  in  w4iich  case  the  reasons  therefor  must 

appear  in  detail  upon  the  records  of  the  inspectors  renew- 
ing the  license. 

Whenever  a  supervising,  local,  or  assistant  inspector 
of  steam  vessels,  or  any  of  them,  shall  find  on  board  any 
vessel  subject  to  the  provisions  of  Title  LII  of  the  Revised 
Statutes  any  licensed  officer  under  the  influence  of  liquor 
or  other  stimulant  to  such  an  extent  as  to  unfit  him  for 

duty,  or  when  any  licensed  officer  shall  use  abusive  or  in- 
sulting language  to  any  inspector  or  assaults  any  such  in- 
spector while  on  official  duty,  the  local  inspectors  or  the 

supervising  inspector  shall  immediately  suspend  or  revoke 
the  license  of  the  officer  so  offending  without  further  trial 
or  investigation. 

The  fact  of  a  licensed  officer  being  under  the  influence 
of  liquor  in  the  presence  of  the  inspector  or  inspectors  to 
such  an  extent  as  to  unfit  him  for  duty  while  on  board  a 
vessel  shall  be  sufficient  cause  for  such  suspension  or 
revocation. 

12.  When  the  license  of  any  master,  mate,  pilot,  or  en-  §  4450,  r.  s. 
gineer  is  revoked,  such  license  expires  with  such  revoca- 

tion, and  any  license  subsequently  granted  to  such  person 
shall  be  considered  in  tlie  light  of  an  original  license. 
And  upon  the  revocation  or  suspension  of  the  license  of 
any  such  officer  said  license  shall  be  surrendered  to  the 
local  inspectors  ordering  such  suspension  or  revocation. 

13.  The  suspension  or  revocation  of  a  joint  license  shall  §  4450,  r.  s. 
debar  the  person  holding  the  same  from  the  exercise  of 
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(V,  13)    any  of  the  privileges  therein  granted,  so  long  as  such  sus- 
pension or  revocation  shall  remain  in  force. 

§  4450,  R.s.  14.  When  the  license  of  any  master,  mate,  engineer,  or 
pilot  is  suspended,  the  inspectors  making  such  suspension 
shall  determine  the  term  of  its  duration,  except  that  such 
suspension  shall  not  extend  beyond  the  time  for  which 
the  license  was  issued. 

^§1  4439  ,  4442,  15,  shall  be  the  duty  of  all  inspectors,  before  renew- 
ing an  existing  license  to  a  master  or  pilot  of  steam  vessels 

for  any  waters  who  has  not  been  employed  as  master  or  ' 
pilot  of  steam  vessels  on  such  waters  during  the  three 
years  preceding  the  application  for  renewal,  to  satisfy 
themselves,  by  an  examination  in  writing,  or  orally,  to  be 
taken  down  in  writing  by  the  inspectors,  that  such  officers 
are  thoroughly  familiar  with  the  pilot  rules  upon  the 
waters  for  which  they  are  licensed. 

§  4405, R.s.  16.  Each  master  and  pilot  of  steam  vessels,  wherever 
employed,  shall,  when  receiving  his  license,  either  original 
or  renewal,  be  furnished  with  a  pamphlet  copy  of  the  rules 
and  regulations  governing  pilots  and  of  the  statutes  upon 
which  such  rules  are  founded,  applicable  to  the  waters  on 
which  their  licenses  are  intended  to  be  used,  as  stated  in 
the  body  thereof. 

§  4442,  R.  s.  17.  Inspectors  are  forbidden  to  issue  original  licenses  to 
pilots  who  can  not  read  and  write:  Provided ,  Jiowever, 
That  upon  navigable  waters  of  the  United  States  newly 
opened  to  steamboat  navigation,  and  where  the  only 
pilots  obtainable  are  illiterate  Indians  or  other  natives, 
the  fact  that  such  persons  can  neither  read  nor  write  shall 
not  be  considered  a  bar  to  such  Indians  or  other  natives 
receiving  license  as  pilot  of  steam  vessels,  provided  they 
are  otherwise  qualified  therefor.  Inspectors  having  juris- 

diction over  the  Red  River  of  the  North  and  rivers  whose 
waters  flow  into  the  Gulf  of  Mexico  are  forbidden  to  issue 
original  licenses  to  pilots  for  routes  extending  beyond 
these  rivers. 

§  4442,  R.  s.  18.  Local  inspectors  having  jurisdiction  on  the  Atlantic 
coast.  Pacific  coast,  or  Gulf  of  Mexico  may  indorse  any 

pilot's  license  for  extension  of  route,  subject  to  the  ap- 
proval of  the  adjoining  boards  having  jurisdiction. 

§  4405, R.s.  19  Masters  and  pilots  of  steamers  carrying  passengers 
for  hire  shall  exclude  from  the  pilot  houses  and  naviga- 

tor's bridge  of  such  steamers,  while  under  way,  all  persons 
not  connected  with  the  navigation  of  such  steamers,  ex- 

cept officers  of  the  Steamboat-Inspection  Service  and  of 
the  Revenue-Cutter  Service  when  upon  business:  Pro- 
vided,  That  licensed  officers  of  steamboats,  persons  regu-  ( 
larly  engaged  in  learning  the  profession  of  pilot,  oflicers  of 
the  United  States  Navy,  United  States  Coast  and  Geodetic 
Survey,  and  Light-House  Service,  and  engineer  officers 
connected  with  the  improvement  of  rivers  and  harbors 

may  be  allow(Hl  in  the  pilot  house  or  upon  the  navigator's 
bridge  upon  the  rcs])oiisibility  of  the  officer  in  cliarge. 
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No  one  shall  be  allowed  in  the  pilot  house  of  ferry  steam-    (V,  19) 
ers,  except  the  crew  on  duty  there  and  steamboat 
inspectors. 

The  master  of  every  such  passenger  and  ferry  steamer 
shall  keep  three  printed  copies  of  this  section  of  Rule  V 
posted  in  conspicuous  places  on  such  steamer,  one  of 
which  shall  be  kept  posted  in  the  pilot  house. 

Such  printed  copies  shall  be  furnished  by  the  Depart- 
ment of  Commerce  and  Labor  to  local  inspectors  for 

distribution. 

Classification  of  Engineers. 

CHIEF. 

20.  Chief  engineers  of  ocean  steamers.  §  444i,r.  s. 
Chief  engineer  of  condensing  lake,  bay,  and  sound 

steamers. 
Chief  engineer  of  noncondensing  lake,  bay,  and  sound 

steamers. 
Chief  engineer  of  condensing  river  steamers. 
Chief  engineer  of  noncondensing  river  steamers. 

Any  person  holding  chief  engineer's  license  shall  be  per- 
mitted to  act  as  first  assistant  on  any  steamer  of  double 

the  tonnage  of  same  class  named  in  said  chief's  license. 
Engineers  of  all  classifications  may  be  allowed  to  pursue 

their  profession  upon  all  waters  of  the  United  States  in 
the  class  for  which  they  are  licensed. 

FIRST  ASSISTANT. 

First  assistant  engineer  of  ocean  steamers. 
First  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 
First  assistant  engineer  of  noncondensing  lake,  bay, 

and  sound  steamers.  . 
First  assistant  engineer  of  condensing  river  steamers. 
First  assistant  engineer  of  noncondensing  river  steam- 

ers. 

Engineers  of  lake,  bay,  and  sound  steamers,  who  have 
actually  performed  the  duties  of  engineer  for  a  period  of 
three  years,  shall  be  entitled  to  examination  for  engineer 
of  ocean  steamers,  applicant  to  be  examined  in  the  use  of 
salt  water,  method  employed  in  regulating  the  density  of 
the  water  in  boilers,  the  application  of  the  hydrometer  in 
determining  the  density  of  sea  water,  and  the  principle  of 
constructing  the  instrument;  and  shall  be  granted  such 
grade  as  the  inspectors  having  jurisdiction  on  the  Great 
Lakes  and  seaboard  may  find  him  competent  to  fill. 

Any  first  assistant  engineer  of  steamers  of  1,500  gross 
tons  and  over,  having  had  actual  service  in  that  position 
for  one  year,  may,  if  the  local  inspectors,  in  their  judg- 

ment, deem  it  advisable,  be  licensed  as  chief  engineer  of 
lake,  bay,  sound,  or  river  steamers  of  750  gross  tons  or 
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(V,  20)  under,  in  which  case  Ucense  shall  be  issued  on  chief  engi- 
neer's form  of  Hcense,  which  shall  be  indorsed  with  au- 

thority to  act  as  first  assistant  engineer  of  steamers  of  any 
tonnage  for  which  he  is  qualified. 

Any  person  having  had  a  first  assistant  engineer's 
license  for  two  3^ears,  and  having  had  two  years'  experi- 

ence as  second  assistant  engineer,  shall  be  ehgible  for 

examination  for  chief  engineer's  license. 

SECOND  ASSISTANT. 

Second  assistant  engineer  of  ocean  steamers. 
Second  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 
Second  assistant  engineer  of  noncondensing  lake,  bay, 

and  sound  steamers. 

Second  assistant  engineer  of  condensing  river  steamers. 

Any  person  having  had  a  second  assistant  engineer's 
license  for  two  years,  and  having  had  two  years'  experi- 

ence as  third  assistant  engineer,  shall  be  eligible  for  exam- 

inatioxi  for  first  assistant  engineer's  license. 

THIRD  ASSISTANT. 

Third  assistant  engineer  of  ocean  steamers. 

Third  assistant  engineer  of  condensing  lake,  ba}",  and sound  steamers. 
First,  second,  and  third  assistant  engineers  may  act  as 

such  on  any  steamer  of  the  grade  of  which  they  hold 
license,  or  as  such  assistant  engineer  on  any  steamer  of  a 
lower  grade  than  those  to  which  they  hold  a  license. 

Any  person  having  a  third  assistant  engineer's  license 
for  two  years,  and  having  had  two  years'  experience  as 
oiler  or  water  tender  since  receiving  said  license,  shall  be 

eligible  for  examination  for  second  assistant  engineer's license. 

Inspectors  may  designate  upon  the  certificate  of  any 
chief  or  assistant  engineer  the  tonnage  of  the  vessel  on 
which  he  may  act. 
Any  assistant  engineer  may  act  as  chief  engineer  of 

steamers  of  100  tons  and  under  without  further  examina- 
tion or  indorsement  on  his  license.  • 

§  4411,  R.  s.  21.  It  shall  be  the  duty  of  an  engineer  when  he  assumes 
charge  of  the  boilers  and  machineiy  of  a  steamer  to  forth- 

with thoroughly  examine  the  same,  and  if  he  finds  any 

part  thereof  in  bad  condition,  caused  by  neglect  or  inat- 
tention on  the  part  of  his  predecessor,  he  shall  immedi- 

ately report  tlie  facts  to  the  master,  owner,  or  agent,  and 
to  tlie  local  inspectors  of  the  district,  who  shall  thereupon 
investigate  tho  matter,  and  if  the  former  engineer  lias 
been  culpably  derelict  of  his  duty,  they  shall  suspend  or 
revoke  his  license. 

§  4441,  u.  s.  22.  Before  jnaking  general  repairs  to  a  boiler  of  a  steam 
vessel  the  engineer  in  charge  of  such  steamer  shall  report, 
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in  siting,  the  nature  of  such  repairs  to  the  local  ins  pec-  (V,  22) 
tor  of  the  district  wherein  such  repairs  are  to  be  made. 

And  it  shall  be  the  duty  of  all  engineers  when  an  acci- 
dent occurs  to  the  boilers  or  machinery  in  their  charge 

tending  to  render  the  further  use  of  such  boilers  or  ma- 
chinery unsafe  until  repairs  are  made,  or  when,  by  reason 

of  ordinary  wear,  such  boilers  or  machinery  have  become 
so  unsafe,  to  report  the  same  to  the  local  inspectors  im- 

mediately upon  the  arrival  of  the  vessel  at  the  first  port 
reached  subsequent  to  the  accident,  or  after  the  discovery 
of  such  unsafe  condition  by  said  engineer. 

23.  Yv^henever  a  steamer  meets  with  an  accident  involv-  §  ̂̂ ^s,  r.  s. 
ing  loss  of  hfe  or  damage  to  property,  it  shall  be  the  duty 
of  the  licensed  officers  of  such  steamer  to  report  the  same 
in  writing  and  in  person,  at  the  earliest  opportunity,  to 
the  local  board  nearest  the  port  of  first  arrival.  If  the 
accident  happens  upon  the  high  seas  or  without  the  juris- 

diction of  inland  waters,  the  board  to  whom  the  report 
is  first  made  shall  make  the  investigation,  but  if  the  acci- 

dent occurs  within  the  jurisdiction  of  inland  waters,  the 
report  shall  be  transmitted  to  the  board  within  whose 
jurisdiction  the  accident  occurred,  which  board  shall 
make  the  investigation,  except  in  cases  where,  in  the 
judgment  of  the  Supervising  Inspector-General,  better 
results  may  be  obtained  by  another  board  conducting  the 
investigation,  in  which  case  the  Supervising  Inspector- 
General  is  authorized  to  direct  such  investigation  by 
another  board :  Provided,  That  when  from  distance  it  may 
be  inconvenient  to  report  in  person  it  may  be  done  in 
WTitin^  only,  and  the  report  sworn  to  before  any  person 
authorized  to  administer  oaths. 

24.  No  person  shall  receive  an  original  license  as  en-  §444i  r.s. 
gineer  or  assistant  engineer  (except  for  special  license  on 
small  pleasure  steamers  and  ferryboats  of  10  tons  and 
under,  sawmill  boats,  pile  drivers,  boats  exclusively  en- 

gaged as  fishing  boats,  and  other  similar  small  vessels) 

who  has  not  served  at  least  three  years  in  the  engineer's 
department  of  a  steam  vessel,  a  portion  of  which  expe- 

rience must  have  been  obtained  within  the  three  years 
next  preceding  the  application. 

Provided,  That  any  person  who  has  served  three  years 
as  apprentice  to  the  machinist  trade  in  a  marine,  station- 

ary, or  locomotive  engine  works,  and  any  person  who  has 
served  for  a  period  of  not  less  than  three  years  as  a  loco- 

motive or  stationary  engineer,  and  any  person  graduated 
as  a  mechanical  engineer  from  a  duly  recognized  school  of 
technology,  may  be  licensed  to  serve  as  an  engineer  of 

steam  vessels  after  having  had  not  less  than  one  year's 
experience  in  the  engine  department  of  steam  vessels,  a 
portion  of  which  experience  must  have  been  obtained 
within  the  three  years  preceding  his  application,  which 
fact  must  be  verified  by  the  certificate,  in  writing,  of  the 
licensed  engineer  or  master  under  whom  the  applicant  has 
served,  said  certificate  to  be  filed  with  the  application  of 
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(V,  24)  the  candidate;  and  no  person  shall  receive  license  as 
above,  except  for  special  license,  who  is  not  able  to  deter- 

mine the  weight  necessary  to  be  placed  on  the  lever  of 
a  safety  valve  (the  diameter  of  valve,  length  of  lever, 
distance  from  center  of  valve  to  fulcrum,  weight  of  lever, 
and  weight  of  valve  and  stem  being  known)  to  withstand 
any  given  pressure  of  steam  in  a  boiler,  or  who  is  not  able 
to  figure  and  determine  the  strain  brought  on  the  braces 
of  a  boiler  with  a  given  pressure  of  steam,  the  position  and 
distance  apart  of  braces  being  known,  such  knowledge  to 

'  be  determined  by  an  examination  in  writing,  and  the 
report  of  examination  filed  with  the  application  in  the 
office  of  the  local  inspectors,  and  no  engineer  or  assistant 
engineer  now  holding  a  license  shall  have  the  grade  of  the 
same  raised  without  possessing  the  above  qualifications. 
No  original  license  shall  be  granted  any  engineer  or 
assistant  engineer  who  can  not  read  and  write  and  does 
not  understand  the  plain  rules  of  arithmetic. 

§1  4426,  4441,  25.  No  pcrson  shall  receive  an  original  license  as  engi- 
neer of  vessels  of  above  15  gross  tons,  propelled  by  gas, 

fluid,  naphtha,  or  electric  motors,  carrying  freight  or 
passengers  for  hire,  who  has  not  served  at  least  one  year 

on  motor  boats,  or  in  the  engineer's  department  of  steam 
vessels,  or  who  has  not  had  at  least  two  years'  experience 
in  the  construction  of  marine  motor  engines  and  their 
installation.  All  examinations  for  license  as  engineer  of 
motor  vessels  shall  be  reduced  to  writing  and  filed  with 
the  application  of  the  candidate. 

Any  person  holding  a  license  as  engineer  of  steam  ves- 
sels, desiring  to  act  as  engineer  of  motor  vessels,  must 

appear  before  a  board  of  local  inspectors  for  examination 
as  to  his  knowledge  of  the  machinery  of  such  motor  ves- 

sels, and  if  found  qualified  shall  be  licensed  as  engineer 
of  motor  vessels.  Form  878,  special  license  to  engineers, 
shall  be  issued  only  to  engineers  in  charge  of  vessels  of  10 
tons  and  under.  All  other  licenses  to  engineers  shall  be- 
issued  on  Forms  876  and  877,  according  to  grades  specified 
in  this  section. 

MASTERS  OF  STEAM  VESSELS. 

There  shall  be  a  duly  licensed  master  on  board  every 
steam  vessel  of  more  than  100  gross  tons  whenever  such 
steamer  is  underway. 

No  original  license  as  master  of  any  steam  vessel  shall 
be  issued,  except  under  the  conditions  hereinafter  pro- 

vided : 

MASTERS  OF  OCEAN  STP^AM  VESSELS.  , 

§  44.39,  R.  s.  26.  Any  applicant  for  license  as  master  of  ocean  steam- 
ers must  furnish  satisfactory  documentary  evidence  to  the 

l()(;al  inspectors  that  he  has  had  three  years'  experience  on 
ocean  steamers,  one  year  of  which  has  been  as  chief  mate, 

or  five  years'  experience  on  ocean  sail  vessels  of  300  gross 
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tons  and  upward,  two  years  of  which  must  have  been  as  a  (V,  26) 
licensed  master  of  sail  vessels;  and  he  must  understand 

navigation  and  be  able  to  determine  the  ship's  position  at 
sea  by  observation  of  the  sun,  to  obtain  longitude  by 

chronometer,  and  to  determine  ship's  latitude  by  the  alti- 
tude of  either  the  sun,  moon,  or  stars.  The  examination 

to  determine  his  qualifications  shall  be  in  writing,  which 
shall  be  kept  on  file  in  the  office  of  the  inspectors  granting 
the  license. 

Provided,  That  any  person  holding  a  license  as  chief 

mate,  who  has  had  two  years'  service  in  the  capacity  of 
second  mate,  or  watch  officer  actually  in  charge  of  a 
bridge  watch  since  receiving  such  license  as  chief  mate, 
shall  be  entitled  to  examination  for  master's  license. 

It  is  further  provided,  That  where  any  person  has  actu- 
ally served  as  a  licensed  third  officer  of  ocean  steamers  of 

3,500  gross  tons  and  upward  for  five  years,  he  shall  be 
eligible  for  examination  for  license  as  master  of  ocean 
steamers. 

Any  person  who  has  had  three  years'  actual  experience 
as  master  of  steam  vessels  of  1,000  gross  tons  and  upward 
on  the  Great  Lakes  and  can  produce  documentary  evi- 

dence of  the  fact  may  be  examined  for  license  as  chief 

mate  of  ocean  steamers,  and  after  having  had  one  year's 
actual  experience  as  chief  mate  of  ocean  steamers  of  1,000 
gross  tons  and  upward  may  be  examined  for  license  as 
master  of  ocean  steamers,  the  examination  to  be  the  same 
as  that  provided  for  in  the  first  paragraph  of  this  section. 

MASTERS  OF  LAKE,  BAY,  SOUND,  AND  FERRY  STEAMERS. 

27.  No  original  license  as  master  of  lake,  bay,  and  sound  §  ̂ *  ̂• 
steamers  shall  be  issued  hereafter  to  any  person  who  has 
not  been  licensed  and  served  at  least  one  year  as  first-class 
pilot  or  chief  mate  on  such  steamers,  such  service  as  pilot 
or  chief  mate  to  have  been  within  the  three  years  next 
preceding  the  application  for  license. 

Provided,  however.  That  any  person  who  has  served 
three  years  as  master  of  sail  vessels  on  the  Great  Lakes 

shall  be  eligible  for  examination  for  master's  license  of steam  vessels  on  the  Great  Lakes  and  other  inland  waters. 
It  is  further  provided.  That  masters  of  barge  consorts  on 

the  Great  Lakes  having  had  three  years'  actual  experience 
as  such,  who  have  been  licensed  as  first-class  pilots  for  one 
year  or  more,  may  be  examined  and  licensed  as  masters  of 
steam  vessels  on  the  Great  Lakes  and  other  inland  waters, 
if  found  qualified. 

Provided  further ,  That  any  person  holding  a  first-class 
pilot's  license  and  having  had  one  year's  experience  as 
licensed  first-class  pilot  may  be  eligible  for  examination 
as  master  of  ferry  steamers. 

Provided  further.  That  any  person  who  has  operated 

under  the  authority  of  a  second-class  pilot's  license  for  two 
34147—10  7 
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(V,  27)  years  may  be  examined  for  license  as  master  of  lake,  bay, 
sound,  and  ferry  steamers,  and,  if  found  qualified,  may 

receive  a  master's  license  for  such  steamers  as  in  the  judg- 
ment of  the  inspectors  the  applicant  is  qualified  to  com- 

mand: Provided,  That  a  part  of  the  required  experience 
must  have  been  within  the  three  years  next  preceding  the 

application. 
Whenever  a  master  or  mate  desires  to  act  in  the  double 

capacity  of  master  and  pilot,  or  mate  and  pilot,  and  fur- 
nishes the  necessary  evidence  of  his  qualifications,  the 

local  inspectors  shall  indorse  such  pilot  routes  on  the  cer- 
tificate of  license. 

MASTERS  OF  COASTWISE  STEAMERS. 

§  4439,  R.  s.  28.  Any  person  holding  a  license  as  master  of  lake,  bay, 
and  sound  steamers  may  have  indorsed  thereon  the  au- 

thority allowing  him  to  act  as  master  of  steamers  upon 
the  waters  of  the  Atlantic  coast  and  the  Gulf  of  Mexico : 

Provided,  That  the  applicant  has  had  at  least  one  year's 
experience  as  mate,  quartermaster,  or  wheelsman  of 
steam  vessels  upon  the  waters  of  the  Atlantic  coast  or 
the  Gulf  of  Mexico,  which  experience  must  have  been  ob- 

tained within  the  three  years  next  preceding  his  applica- 
tion for  such  indorsement,  and  the  fact  must  be  verified 

by  satisfactory  documentary  evidence  to  be  filed  in  the 
office  of  the  local  inspectors;  and  the  applicant  shall  only 
be  subjected  to  such  examination  in  writing  as  shall  sat- 

isfy the  local  inspectors  that  he  is  capable  of  navigating 
such  steamers.  Inspectors  shall  state  in  the  indorse- 

ment on  the  license  the  coastwise  waters  that  the  appli- 
cant is  qualified  to  act  upon  as  master.  Practical  service 

in  the  deck  department  of  an  ocean-going  or  coastwise 
steam  yacht  shall  be  accepted,  when  offered  in  documen- 

tary evidence  by  any  person  applying  for  an  original  li- 
cense or  raise  of  grade  on  ocean-going  or  coastwise  steam 

vessels,  as  being  equal  to  the  same  amount  of  service  in 
any  ocean-going  or  coastwise  steam  passenger  vessel. 

MASTERS  OF  RIVER  STEAMERS. 

§  4439,  R.s.  29.  Inspectors  shall  examine  all  applicants  for  original 
license  as  master  of  steamers  navigating  rivers  exclu- 

sively, which  examination  shall  be  reduced  to  writing  and 
made  a  part  of  the  permanent  records  of  the  office  of  the 
inspectors  making  such  examination;  and  no  original 
license  chall  bo  issued  to  any  person  to  act  as  master  of 
such  steamers  who  has  not,  by  actual  service  on  board  of 
such  steamers  for  a  period  of  not  less  than  three  years, 
acquired  practical  knowledge,  skill,  and  experience  essen- 

tial in  case  of  emergency  and  disaster,  and  in  the  iiavi- 
gati(m  of  such  steamers  with  safety  to  life  and  property, 
and  at  least  one  year  of  service  to  have  been  witluii  the 
three  years  next  preceding  the  application,  and  such  li- 
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cense  shall  entitle  the  holder  of  the  same  to  act  as  master    (V,  29) 
on  any  river  steamer  of  the  United  States,  and  no  license 
as  master  shall  be  issued  to  any  applicant  who  can  not 
read  and  write,  and  who  has  not  served  at  least  one  year 
as  licensed  mate  or  pilot  of  steam  vessels. 

The  line  of  examination  to  be  pursued  by  inspectors  in 
examining  applicants  for  original  license  as  master  of 
river  steamers  shall  be  as  follows : 

(1)  As  to  his  general  knowledge  of  the  duties  of  master 
of  such  steamers. 

(2)  As  to  his  ability  to  handle  the  wheel  in  case  of 
emergency  or  disaster. 

(3)  As  to  the  knowledge  of  his  duties  and  proper  method 
of  procedure  in  case  of  fire  on  his  vessel. 

(4)  As  to  his  knowledge  of  proper  management  of  ves- 
sel and  crew  in  case  of  collision  and  sinking. 

(5)  As  to  executive  ability  generally  to  manage  officers 
and  crew. 

(6)  As  to  his  general  knowledge  and  ability  to  navigate 
steamers  with  safety  to  life  and  property. 

(7)  As  to  his  knowledge  of  pilot  rules  governing  the 
navigation  of  such  steamers. 

(8)  As  to  his  knowledge  of  signals  between  the  pilot 
house  and  engine  room. 

(9)  As  to  his  knowledge  of  signal  lights  and  their  proper 
position  on  all  steam  and  other  vessels. 

(10)  As  to  duties  of  master  in  case  of  fog  or  stormy 
weather,  and  on  such  other  subjects  in  connection  with 
the  navigation  of  such  vessels  as  the  inspectors  conduct- 

ing such  examination  may  deem  proper  and  necessary. 

MASTERS  OF  SAIL  VESSELS. 

Local  inspectors  may,  upon  due  application  and  exam- 
ination, license  any  person  as  master  of  sail  vessels  of  700 

gross  tons  and  upward,  or  of  sail  vessels  of  any  tonnage 
carrying  passengers  for  hire,  upon  receipt  of  satisfactory 
documentary  evidence,  to  be  filed  in  their  office,  that  said 
person  has  been  actually  employed  as  master  of  sail  ves- 

sels of  200  gross  tons  and  upward,  or  as  licensed  chief 
mate  of  sail  vessels  of  700  gross  tons  and  upward,  for  the 
full  period  of  twelve  months  within  three  years  next  pre- 

ceding the  appUcation. 

MATES  OF  SAIL  VESSELS. 

Local  inspectors  may,  upon  due  application  and  exami- 
nation, license  any  person  as  chief  mate  of  sail  vessels  of 

700  gross  tons  and  upward,  upon  receipt  of  satisfactory 
documentary  evidence,  to  be  filed  in  their  office,  that  said 
person  has  been  actually  employed  as  chief  mate  of  sailing 
vessels  of  200  gross  tons  for  one  year,  or  as  second  mate 
on  vessels  of  200  gross  tons  for  a  period  of  two  years  next 
preceding  the  application. 
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(V,  29)  The  examination  for  license  as  master  or  mate  of  sail 
vessels  of  700  gross  tons  and  upward  shall  be  the  same  as 
required  for  masters  and  mates  of  steam  vessels. 

§  4439,R.  s.  30.  Whenever  the  owner  of  steam  or  sailing  yachts 
who  has  had  three  years'  experience  on  board  such 
yachts  applies  for  license  to  act  as  pilot  or  master  of  lake, 
bay,  sound,  or  river  steam  yachts,  the  local  inspectors 
shall  give  the  applicant  a  written  examination  in  regard 
to  his  knowledge  in  handling  such  vessels,  and  his  famil- 

iarity with  the  lights,  light-houses,  channels,  buoys, 
obstructions,   courses   and   distances   between  certain 
f)oints  in  the  waters  for  which  he  makes  application  for 
icense,  and  shall  also  examine  him  as  to  his  knowledge  of 
the  pilot  rules  of  such  waters,  the  running  and  anchor 
lights,  fog  signals,  the  use  of  the  lead,  signal  bells  between 
the  engine  room  and  pilot  house,  and  the  general  rules  and 
regulations  for  steam  vessels.  If  the  local  inspectors  are 

satisfied,  after  such  examination,  of  the  applicant's 
ability,  they  shall  issue  the  applicant  a  license  as  pilot  or 
master  of  steam  yachts  for  the  waters  over  which  they  are 
authorized  to  issue  licenses. 
Whenever  the  owner  of  a  steam  or  sailing  yacht  of 

over  100  gross  tons,  who  has  had  three  years'  experience 
in  sailing  such  vessels,  applies  for  a  license  authorizing 
him  to  act  as  master  of  steam  yachts  for  coastwise  and 
ocean  navigation,  the  local  inspectors  shall  examine  the 
applicant  as  to  his  knowledge  of  the  rules  of  the  road,  fog 
signals,  signal  lights — inland  and  international;  the  use 
of  the  lead  and  line ;  the  use  of  the  patent  and  chip  logs, 
the  compass,  variation  and  deviation  of  the  compass,  the 
use  of  the  drag,  the  use  of  oil  during  storms,  bell  signals 
between  pilot  house  and  engine  room,  handling  of  steam 

vessels,  laws  of  storms,  course  and  distance  by  chart,  keep- 
ing the  log  book,  middle  latitude  sailing,  Mercator's  sail- 
ing, method  of  obtaining  latitude  and  longitude  by  dead 

reckoning,  latitude  by  altitude  of  either  the  sun,  moon,  or 
stars;  longitude  by  chronometer  (time  sights).  Practical 
problems  will  be  given  in  the  subjects  of  latitude  and 
longitude.  The  examination  shall  be  in  writing,  which 
shall  be  kept  on  fde  in  the  office  of  the  local  inspectors. 
If  said  examination  is  satisfactory  to  the  local  inspectors, 

they  shall  issue  to  the  applicant  a  master's  license  author- 
izing him  to  discharge  the  duties  of  master  of  steam 

yachts,  either  for  coastwise  or  ocean  navigation. 
§  4405,  R.  s.  31.  Any  person  navigating  a  pleasure  yacht  of  15  gross 

tons  and  under,  for  pleasure  only,  holding  a  master's  or 
pilot's  license,  is  fully  authorized  to  navigate  such  pleasure 
yacht  in  tlie  inland  waters  of  the  United  States  without 
being  required  to  report  to  the  various  boards  of  inspect- 

ors whose  district  they  may  be  passing  through. 

^^§§^  44:}9,  4440,  32.  Any  appHcant  for  original  license  to  act  as  master 
or  mate  of  steam  pilot  boats,  or  of  steamers  navigating 
the  waters  of  the  whaling  grounds  in  the  Alaskan  seas,  or 
of  steamers  engaged  exclusively  in  the  business  of  whale 
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fishing,  or  of  steamers  engaged  in  the  Athmtic,  Pacific,  or  (V,  32) 
Gulf  coast  fisheries,  or  of  steam  or  sail  vessels  navigating 
between  ports  of  the  Hawaiian  Islands,  or  between  ports 
of  the  island  of  Porto  Kico,  must  have  had  at  least  three 

years'  experience  in  the  deck  department  of  such  steamers, 
which  fact  must  be  verified  by  documentary  evidence; 
and  such  applicant  shall  only  be  subjected  to  such  exami- 

nation as  shall  satisfy  the  inspectors  that  the  applicant  is 
capable  of  navigating  such  vessels:  It  is  provided,  That 

an}^  person  who  has  had  at  least  five  years'  experience  on sail  vessels  licensed  in  the  fisheries  of  the  United  States, 
two  years  of  which  have  been  as  master  or  mate  of  such 
sailing  vessels,  may  be  examined  for  license  as  master  or 
mate  of  steam  fishing  vessels  to  be  employed  exclusively 
in  the  Atlantic,  Pacific,  and  Gulf  coast  fisheries.  The 
license  issued  under  this  section  shall  state  in  the  body 

thereof  '^for  coastwise  only,"  Pacific  or  Atlantic  coast, 
as  the  case  may  be,  and  between  what  ports  on  either  of 
said  coasts. 

It  is  further  provided,  That  said  master's  or  mate's 
license  may  be  indorsed  as  pilot  on  such  inland  waters  on 
the  above-named  coasts  as  the  local  inspectors  at  the 
various  ports  may  find  the  holder  qualified  to  act  on  as 
pilot,  after  examination  by  the  local  inspectors,  such 
examination  to  be  in  writing  and  preserved  in  the  files  of 

the  inspectors'  office. 

MASTERS  OF  PASSENGER  BARGES. 

33.  Any  person  applying  for  license  as  master  of  barges  §  ̂̂ ^9,  r.  s. 

carrying  passengers  for  hire  must  have  had  three  years' 
experience  in  the  deck  department  of  such  vessels,  and 
shall  be  subjected  to  such  examination  as  will  show  his 
ability  to  handle  the  class  of  vessels  for  which  he  desires 
a  license. 

CHIEF  MATE  OF  OCEAN  STEAMERS. 

34.  No  original  license  as  chief  mate  of  ocean  steamers  §  4440,  r.  s. 
shall  be  issued  to  any  person  who  has  not  served  at  least 
three  years  in  the  deck  department  of  such  steam  vessels, 
one  year  of  such  service  to  have  been  as  second  mate  of 
such  vessels. 

Provided,  That  any  person  who  has  had  five  years'  ex- 
perience on  sail  vessels  of  300  gross  tons  and  over,  two 

years  of  which  have  been  in  the  capacity  of  licensed  chief 
mate  of  sail  vessels  of  700  gross  tons  and  over,  may  be 
licensed  as  chief  mate  of  ocean  steamers. 

SECOND  MATE  OF  OCEAN  STEAMERS. 

35.  No  original  license  for  second  mate  of  ocean  steam-  §  4440,  r.  s. 
ers  shall  be  issued  to  any  person  hereafter  who  has  not 

had  three  years'  experience  on  such  steam  vessels,  two 
years  of  which  shall  have  been  as  watch  officer  or  quarter- 
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(V,  35)  master,  or  two  of  the  three  years'  experience  required 
may  be  on  the  school-ship  St.  Marys  or  some  other  simi- 

lar vessel,  as  indicated  by  his  graduating  certificate,  or 

he  must  have  had  three  years'  experience  on  ocean  sail 
vessels  of  300  gross  tons  and  over,  one  year  of  which  shall 
have  been  as  second  mate  of  such  sail  vessels  of  700  gross 
tons  and  upward:  Provided,  That  any  person  holding  a 

second  mate's  license  who  has  had  two  years'  experience 
on  the  same  as  watch  officer  shall  be  entitled  to  an  exam- 

ination for  chief  mate's  license. 

THIRD  MATE  OF  OCEAX  STEAMERS. 

§  4440,  R.s.  36.  No  person  shall  receive  an  original  license  as  third 

mate  of  ocean  steamers  who  has  not  had  three  years' 
experience  on  ocean  or  coastwise  steam  vessels  or  sail  ves- 

sels of  300  gross  tons  and  upward  as  cadet  or  able  seaman, 

or  two  of  the  three  years'  experience  required  may  be  on 
the  school-ship  St.  Marys,  or  some  other  similar  vessel,  as 
indicated  by  his  graduating  certificate:  Provided,  That 
any  person  holding  a  license  as  third  mate  who  has  had 

two  years'  experience  on  said  license  as  quartermaster  on 
vessels  of  2,500  gross  tons  and  over  shall  be  entitled  to 
examination  for  second  mate's  license. 

§  4440,  R.  s.  37.  No  original  license  as  chief  mate  of  ocean  steamers, 
as  second  mate  of  ocean  steamers,  or  as  third  mate  of 
ocean  steamers  shall  be  issued  to  any  person  who  does  not 
understand  navigation  and  who  is  not  able  to  determine  a 

ship's  position  at  sea  by  observation  of  the  sun,  to  obtain 
longitude  by  chronometer,  and  to  determine  ship's  lati- 

tude by  altitude  of  either  the  sun,  moon,  or  stars;  said 
examination  to  be  in  writing  and  to  be  kept  on  file  in  the 
ofiice  of  the  local  inspectors  issuing  the  license. 

§  4440, R.s.  38.  Any  first-class  seaman  who  has  had  three  years' 
experience  on  the  deck  of  a  sail  vessel  and  one  year's  ex- 
Eerience  in  the  deck  department  of  a  steam  vessel  shall 
e  eligible  for  examination  for  license  as  second  mate  of 

ocean  steamers  of  500  gross  tons  and  under. 

MATES  OF  COASTWISE  STEAMERS. 

§  4440, R.S.  39^  person  having  served  a  year  under  a  license 
as  first-class  pilot  of  lake,  bay,  or  sound  steamers  may  be 
licensed  as  mate  of  coastwise  steamers  of  any  tonnage,  in 

which  case  the  license  shall  be  issued  on  mate's  form  and 
indorsed  with  his  authority  as  ])ilot. 

Any  person  who  has  served  for  three  years  in  the  deck 
department  of  nwy  steam  vessel,  one  year  of  wliich  service 
must  have  been  in  the  tliree  years  next  preceding  tlie  date 

of  liis  appHcation,  niid  has  liad  one  year's  experience  as 
wheehnan  or  (juart(Minast(u*  in  ocean  or  coastwise  steam- 

ers, is  ehgible  lor  examination  for  license  as  mate  of  coast- 
wise steamers  of  500  tons  or  under. 
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Any  person  who  has  served  for  three  years  in  the  deck  (V,  39) 
department  of  an  ocean  or  coastwise  steamer,  one  year  of 
such  service  having  been  within  the  three  years  next  pre- 

ceding the  date  of  apphcation,  is  ehgible  for  examination 
for  Hcense  as  mate  of  coastwise  steamers  of  500  tons  or 
under. 

The  appHcant  for  hcense  as  mate  of  coastwise  steamers 
shall  only  be  subjected  to  such  examination  in  writing  as 
shall  satisf}^  the  local  inspectors  that  he  is  capable  of 
navigating  the  steamer. 

Any  mate  of  coastwise  steamers  of  500  tons  or  under 

who  has  had  one  year's  experience  under  his  license  may 
have  the  tonnage  restriction  removed. 

MATES  OF  INLAND  OR  RIVER  STEAMERS. 

40.  Whenever  any  person  presents  himself  for  exami-  § nation  for  license  as  mate  of  inland  or  river  steamers  the 

local  inspectors  shall  examine  him  as  to  his  knowledge, 
experience,  and  skill  in  loading  cargo  and  in  handling 
and  stowage  of  freight,  his  knowledge  of  the  operation 
and  handling  of  fire  apparatus,  the  launching  and  han- 

dling of  lifeboats,  his  knowledge  of  life-preservers  and  the 
method  of  adjusting  them,  his  ability  to  manage  the  crew 
and  direct  and  advise  the  passengers  in  case  of  emer- 

gency, and  his  general  familiarity  with  his  duties  in  main- 
taining discipline  and  protecting  the  passengers,  and  if 

found  qualified  they  shall  grant  him  a  license  as  such, 
but  no  such  license  shall  be  granted  to  any  person  who 

has  not  had  at  least  two  years'  experience  in  the  deck 
department  of  a  steam  vessel. 

FIRST-CLASS  PILOTS. 

41.  No  original  license  as  first-class  pilot  shall  be  issued  §  4442,  r.  s. 

to  any  person  hereafter  who  has  not  had  three  years' experience  in  the  deck  department  of  a  steam  vessel, 
motor  vessel,  sail  vessel,  or  barge  consort.  The  local  in- 

spectors shall,  before  granting  a  license  as  first-class  pilot, 
satisfy  themselves  that  the  applicant  is  qualified  to  steer: 
Provided,  That  on  the  Mississippi  and  tributary  rivers  one 
year  of  such  required  experience  must  have  been  in  the 
pilot  house  as  steersman. 

SECOND-CLASS  AND  SPECIAL  PILOTS. 

42.  No  original  license  as  second-class  pilot  shall  be   §4442,  r.s. 
issued  to  any  person  who  has  not  had  three  years'  experi- 

ence in  the  deck  department  of  a  steam  vessel,  motor  ves- 
sel, sail  vessel,  or  barge  consort.    The  local  inspectors 

shall,  before  granting  a  license  as  second-class  pilot,  sat- 
isfy themselves  that  the  applicant  is  qualified  to  steer: 

Provided,  That  on  the  Mississippi  and  tributary  rivers  one 
year  of  such  required  experience  must  have  been  in  the 
pilot  house  as  steersman. 
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.  (V) 
§  4442,  R.  S. 

§  4442,  R.  S. 

§  4426,  R.  S. 

§  4442,  R.  S. 

43.  The  navigation  of  every  steamer  above  100  gross 
tons  shall  be  under  the  control  of  a  first-class  pilot,  and 
every  such  pilot  shall  be  limited  in  his  license  to  the  par- 

ticular service  for  which  he  is  adapted.  Special  pilots 
may  also  be  licensed  for  steamers  of  10  gross  tons  and 

44.  A  first-class  or  second-class  pilot  may  act  as  master 
of  a  steamer  not  exceeding  100  gross  tons,  A  second-class 
pilot  is  authorized  to  act  as  pilot  in  charge  of  a  watch  on 
any  steamer  when  navigating  inland  waters. 

45.  All  passenger  and  ferry  steamers  shall,  in  addition 
to  the  regular  pilot  on  watch,  have  one  of  the  crew  also  on 
watch,  in  or  near  the  pilot  house;  and  this  rule  applies  to 
all  steamers  navigating  in  the  nighttime. 

46.  No  original  license  for  pilot  of  any  route  shall  be 
issued  to  any  person,  except  for  special  license  for  steam- 

ers of  10  gross  tons  and  under,  who  has  not  served  at  least 
three  years  in  the  deck  department  of  a  steamer,  motor 
vessel,  sail  vessel,  or  barge  consort,  one  year  of  which 
experience  must  have  been  obtained  within  the  three  years 
next  preceding  the  date  of  ajpplication  for  license,  which 
fact  the  inspectors  may  require,  when  practicable,  to  be 
verified  by  the  certificate,  in  writing,  of  the  licensed  mas- 

ter or  pilot  under  whom  the  applicant  has  served,  such 
certificate  to  be  filed  with  the  application  of  the  candidate. 

47.  Pilots  of  steam  vessels,  while  in  the  discharge  of 
their  duties,  must  be  governed  by  the  rules  of  the  Board 
of  Supervising  Inspectors,  made  for  their  guidance,  and 
not  by  any  instructions  emanating  from  any  inspector  or 
other  person. 

48.  Whenever  any  pilot  applies  to  a  board  of  local 

inspectors  for  an  extension  of  his  pilot's  route,  he  shall 
make  written  application,  by  letter,  stating  the  extension 
desired,  and  he  shall  be  examined,  in  writing,  on  the  aids 
to  navigation  on  said  extension,  and,  if  found  qualified, 
shall  receive  such  extension. 

49.  No  original  license  as  master,  mate,  or  pilot  of  any 
vessel  propelled  in  whole  or  in  part  by  steam,  gas,  fluid, 
naphtha,  alco-vapor,  electric,  or  other  like  motors,  or 
master  or  mate  of  sail  vessels,  shall  be  granted  except  on 
the  official  certificate  of  a  surgeon  of  tlie  Public  Health 
and  Marine-Hospital  Service  that  the  applicant  is  free 
from  the  defect  known  as  color  blindness.  No  renewal 
of  license  shall  be  granted  to  any  officer  of  the  classes 
named  who  has  not  Deen  previously  examined  and  passed 
for  color  blindness:  Provided^  however,  That  any  person 
that  received  a  license  prior  to  tlie  adoption  of  the  rule 
demanding  a  visual  examination  may  have  such  license 
renewed  for  dayliglit  navigation  only,  provided  tliere  is 
no  other  bar  to  sucli  renewal:  Provided,  further,  That  any 
person  holding  a  license  as  mate  on  steamers  navigating 
waters  flowing  into  the  Gulf  of  Mexico  and  their  tribu- 

taries issued  prior  to  11)05  may  have  such  license  renewed 
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without  being  subjected  to  the  examination  for  color  (V,  49) 
bhndness. 

Any  person  requiring  examination  for  color  blindness 
who  is  living  at  a  distance  of  100  miles  or  more  from  a 
surgeon  of  the  Public  Health  and  Marine-Hospital  Service 
may  be  examined  for  color  blindness  by  any  reputable 
physician;  and  the  physician  shall  furnish  a  duplicate 
report  of  the  examination  made  upon  the  regulation 
blanks,  one  copy  of  which  shall  be  furnished  the  applicant 
and  the  other  sent  to  the  local  inspectors  of  steam  vessels 
to  whom  the  applicant  shall  apply  for  such  original  or 
renewal  of  license. 

50.  It  shall  be  the  duty  of  the  officer  in  charge  of  every  §  4405,  r.  s. 
steamer  carrying  passengers  to  cause  to  be  prepared  a 
station  bill  for  his  own  department,  and  one  also  for  the 

engineer's  department,  in  which  shall  be  assigned  a  post 
or  station  of  duty  for  every  person  employed  on  board 
such  steamer  in  case  of  fire  or  other  disaster;  which  sta- 

tion bills  shall  be  placed  in  the  most  conspicuous  places  on 
board  for  the  observation  of  the  crew.  And  it  shall  be 
the  duty  of  such  master,  or  of  the  mate  or  officer  next  in 
command,  once  at  least  in  each  week,  to  call  all  hands  to 
quarters  and  exercise  them  in  the  discipline,  and  in  the 
unlashing  and  swinging  out  of  the  lifeboats,  weather  per- 

mitting, and  in  the  use  of  the  fire  pumps  and  all  other 
apparatus  for  the  safety  of  life  on  board  of  sucli  vessel, 
with  especial  regard  for  the  drill  of  the  crew  in  the  method 

of  adjusting  life-preservers  and  educating  passengers  and 
others  in  this  procedure  and  to  see  that  all  the  equipments 
required  by  law  are  in  complete  working  order  for  imme- 

diate use;  and  the  fact  of  the  exercise  of  the  crew,  as 

herein  contemplated,  shall  be  entered  upon  the  steamer's 
log  book,  stating  the  day  of  the  month  and  hour  when  so 
exercised;  and  it  shall  be  the  duty  of  the  inspectors  to 
require  the  officers  and  crew  of  all  such  vessels  to  per- 

form the  aforesaid  drills  and  discipline  in  the  presence  of 
the  said  insj^ectors  at  intervals  sufficiently  frequent  to 
assure  the  said  inspectors  by  actual  observation  that  the 
foregoing  requirements  of  this  section  are  complied  with; 
the  master  shall  also  report  monthly  to  the  local  inspect- 

ors the  day  and  date  of  such  exercise  and  drill,  the  con- 
dition of  the  vessel  and  her  equipment,  and  also  the 

number  of  passengers  carried,  and  any  neglect  or  omission 
on  the  part  of  the  officer  in  command  of  such  steamer  to 
strictly  enforce  this  rule  shall  be  deemed  cause  for  the 
suspension  or  revocation  of  the  license  of  such  officer. 

The  general  fire-alarm  signal  shall  be  a  continuous 
rapid  ringing  of  the  ship's  bell  for  a  period  of  not  less 
than  20  seconds,  and  this  signal  shall  not  be  used  for  any 
other  purpose  whatsoever. 

Three  copies  of  this  section  shall  be  furnished  every 
steamer  carrying  passengers,  to  be  framed  under  glass 
and  posted  in  conspicuous  places  about  the  vessel. 
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(V)  51.  It  shall  be  the  duty  of  the  mate  of  every  inland  or 
§444o,R.  s.  river  steamer  carrying  passengers  to  assign  to  deck  or 

steerage  passengers  the  space  they  may  occupy  on  board 
during  the  voyage,  and  to  supervise  the  stowage  of  freight 
or  cargo,  and  see  that  the  space  set  apart  for  passengers  is 
not  encroached  upon.  He  shall  also  carefully  examine  all 
packages  of  freight  delivered  on  board  for  shipment,  with 
a  view  to  detect  and  prevent  any  combustible  or  other 
dangerous  articles  prohibited  by  law  being  delivered  on 
board.  Three  copies  of  this  section  shall  be  furnished 
every  steamer  to  which  this  section  applies,  to  be  framed 
under  glass  and  posted  in  conspicuous  places  about  the 
steamer,  one  of  which  shall  be  on  the  main  deck. 

§  4405,  R.  s.  52.  It  shall  be  the  duty  of  the  master  and  chief  engineer 
of  every  steamer  of  over  50  gross  tons  to  keep  a  log  book 
showing  where  said  steamer  was  navigated  and  dates  of 
arrival  and  departure,  as  well  as  occurrences  of  impor- 

tance, concerning  which  evidence  may  be  required. 
Provided,  That  the  masters  and  chief  engineers  of  ferry 

steamers  shall  not  be  required  to  keep  a  log  book  so  long 
as  the  steamers  are  operated  on  the  regular  schedule  of 
their  routes. 

§  4405,R.s.  It  shall  be  the  duty  of  the  master  of  all  loaded 
vessels  to  see  that  all  hatches  are  properl}^  covered  and 
secured  as  soon  as  practicable  after  leaving  port.  Fail- 

ure by  the  master  or  any  vessel  to  observe  this  regulation 
shall  be  sufficient  cause  for  suspension  of  his  license  on 
a  charge  of  inattention  to  his  duty. 

Rule  VI. — Inspection  of  Steamers. Section. 
Annual  inspection  to  be  made  only  on  written  application   1 
Certificates  of  inspection  to  be  issued  for  a  period  of  not  less  than 

one  year   7 
Certificates  of  inspection  and  license,  how  signed   6 
Duty  of  owners  to  notify  inspectors  when  on  dry  dock   5 
Hulls,  inspection  of   4 
Inspection  may  be  made  within  sixty  days  of  expiration  of  current 
certificate    7 

Permit  to  proceed  to  other  ports  for  repairs,  how  issued   7 
Repairs  to  hull  or  machinery,  inspectors  must  be  notified  of   5 
Steamers,  inspectors  may  lawfully  inspect   3 

§4417,  R.s.  1.  The  annual  inspection  of  any  vessel  subject  to  the 
provisions  of  Title  LII,  Revised  Statutes  of  the  United 
States,  must  be  made  only  on  written  application,  pre- 

sented to  the  United  States  local  inspectors  by  the  owner, 
master,  or  authorized  agent  of  the  vessel  to  be  inspected. 
Such  application  must  state  upon  its  face  that  previous 
application  for  inspection  has  not  been  made  to  any  other 
board  of  local  inspectors  or  supervising  inspector. 

§  4400, U.S.  2.  Steam  vessels  employed  oy  the  Government,  unless 
the  titles  of  the  same  are  actually  vested  in  the  United 
States,  are  not  exempt  from  inspection. 

§  4417,  R.  s.  3.  Inspectors  may  lawfully  inspect  within  their  respec- 
tive districts,  upon  i)r()per  aj)plication,  any  vessel  run- 
ning upon  the  waters  of  thoir  district  the  certificate  of 

which  is  about  to  cx[)ire. 
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4.  In  the  inspection  of  the  hulls  of  vessels,  if  the  in-  (VI) 
spector  shall  not  have  satisfactory  evidence  otherwise  of  §  4417,  r.  s. 
the  soundness  of  the  timber,  he  shall  not  give  a  certificate 
until  the  huh  of  the  vessel  shall  be  bored  to  his  satisfaction. 

5.  Whenever  any  vessel  is  placed  upon  the  dock  for  re-  §  4417,  r.  s. 
pairs  it  shall  be  the  duty  of  the  master,  owner,  or  agent 
to  report  the  same  to  the  board  of  local  inspectors  of  that 
district,  so  that  a  thorough  inspection  may  by  them  be 
made  to  determine  what  is  necessary  to  make  such  vessel 
seaworthy  if  the  condition  or  age  of  the  vessel,  in  the 
judgment  of  the  inspectors,  renders  such  examination 
necessary. 

No  repairs  or  alterations  affecting  the  safety  of  the 
vessel,  either  in  regard  to  hull  or  machinery,  shall  be  ̂ 
made  without  the  knowledge  of  the  local  inspectors. 
Notice  of  such  repairs  and  changes  is  necessary,  even  if 
such  work  does  not  require  the  vessel  to  be  placed  in  a 
dry  dock,  and  even  if  there  are  no  licensed  officers 
attached  to  the  vessel. 

6.  Certificates  of  inspection  signed  by  one  local  in-  §  442i,r.s. 
spector  only  shall  not  be  valid,  nor  shall  the  name  of  a 
regular  inspector  be  substituted  by  that  of  any  other 
person  upon  any  such  certificate.    This  rule  also  applies 
to  licenses. 

7.  Certificates  of  inspection  for  any  period  less  than  one  §  ̂̂ ^i'  ̂ -  ̂• 
year  shall  not  be  issued,  but  nothing  herein  shall  be  con- 

strued as  preventing  the  revocation  or  suspension  of  cer- 
tificates 01  inspection,  in  case  the  same  be  allowed  by  law, 

or  from  preventing  local  inspectors  from  inspecting  ves- 
sels for  renewal  of  certificate,  upon  due  application  in 

writing,  at  any  time  not  exceeding  sixty  days  of  expira- 
tion of  current  certificate  of  inspection,  providing  the 

same  can  be  done  without  greater  expense  than  would  be 
incurred  if  taking  place  when  inspection  is  regularly  due, 
and  that  such  inspection  shall  not  interfere  with  other 
inspections  regularly  falling  due  at  the  same  time.  This 
rule,  however,  is  not  to  be  construed  as  preventing  the 
inspection  of  any  vessel  at  an  earlier  period  than  sixty 

days  anterior  to  the  expiration  of  the  vessel's  certificate, 
when  such  vessel  has  been  practically  rebuilt,  or  when  nec- 

essary ''for  the  purpose  or  concentrating  the  work  of  the 
inspectors  within  certain  given  periods"  (Department decision  7703,  Aug.  17,  1886,  p.  216,  Manual,  edition  1890) 
for  the  purpose  of  saving  traveling  expenses. 

Local  inspectors  issuing  a  permit  to  any  vessel  to  pro- 
ceed to  other  ports  for  repairs  must  state  upon  the  race 

of  the  same  the  conditions  upon  which  it  is  granted  and 
whether  the  vessel  is  to  be  allowed  to  carry  freight  or 
passengers,  the  quantity  and  number:  Provided,  however j 
That  no  vessel  whose  certificate  has  expired  will  be  per- 

mitted to  carry  passengers  or  freight  while  en  route  to 
another  port  for  repairs. 
When,  under  section  4456,  Revised  Statutes  of  the 

United  States,  vessels  obtain  a  permit  from  the  local  in- 
spectors of  a  district  to  go  from  their  district  to  another 
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(VI,  7)  to  make  repairs,  said  local  inspectors  shall  notify  the 
supervising  inspector  of  their  district,  stating  the  repairs 
to  be  made  on  said  vessels.  The  supervising  inspector 
shall  notify  the  supervising  inspector  of  the  district  where 
such  repairs  are  to  be  made,  furnishing  him  a  copy  of  the 
report  of  the  inspectors  indicating  the  repairs  ordered  on 
said  vessels. 

KuLE  VII. — Ferryboats. 
Section. 

Barges  in  tow,  life-saving  equipments  required  vv^hen  carrying  pas- 
sengers  5 

Bulkheads  required  on  ferryboats   2 
Cars  on  barges,  doors  and  vestibules  required  to  be  open  when 

transferring  railroad  passengers.   '5 Ferry  steamers  transferring  cars  with  passengers,  how  equipped. . .  5 
Ferryboats,  what  constitute   1 
Ferryboats  to  be  confined  to  routes  specified  in  certificate   1 
Ferryboats  may  go  beyond  specified  route,  how   1 
Ferryboats,  bulkheads  required  on   2 
Lifeboats  required  on  ferryboats   3 
Life-preservers  or  floats  required  on  ferryboats   4 

1.  Steam  vessels  employed  as  a  means  of  crossing  any 
river,  or  other  similar  water,  in  continuation  of  any  estab- 

lished highway,  shall  be  considered  ferryboats  under  the 
law,  and  the  navigation  of  such  vessels  must  be  confined 
to  the  ferry  routes  specified  in  the  inspection  certificate 
issued;  but  such  vessels  may  be  permitted,  under  excur- 

sion permits,  to  go  beyond  their  authorized  routes  with 
passengers  only,  or  without  such  permit,  to  lighten  or 
relieve  vessels  in  distress. 

2.  All  ferryboats  of  more  than  75  gross  tons  carrying 
passengers  for  hire,  whose  construction  is  commenced 
after  December  31,  1908,  shall  be  supplied  with  a  suffi- 

cient number  of  water-tight  bulkheads  to  float  the  vessel 
if  the  largest  compartment  is  filled  with  water. 

3.  All  ferryboats  of  50  gross  tons  or  over  shall  be 
equipped  with  such  lifeboats,  life  rafts,  outside  ladders, 
and  other  means  of  escape,  in  case  of  disaster,  as,  in  the 
opinion  of  the  inspectors,  shall  meet  the  requirements  of 
each  particular  case.  But  in  no  case  shall  tne  cubic  feet 
of  boat  capacity  be  less  than  that  provided  in  the  follow- 

ing table: Cubic  feet. 

Ferryboats  of  50  and  not  over  300  gross  tons   120 
Ferryboats  over  300  and  not  over  600  gross  tons   240 
Ferryboats  over  600  gross  tons   360 

Provided,  That  on  ferryboats  of  more  than  300  gross 

tons,  one-half  the  boat  capacity  required  may  be  substi- 
tuted by  its  equivalent  in  approved  life  rafts. 

P^'erryboats  of  less  than  50  gross  tons  shall  be  equipped 
with  boats  or  rafts  as  in  the  opinion  of  the  inspectors  may 
be  necessary  in  case  of  disaster  to  secure  the  safety  of  all 
persons  on  board. 

4.  All  ferryboats  shall  be  equipped  with  a  life-preserver 
(or  float  where  the  same  is  allowed  by  law)  for  every  7 
square  feet  of  passenger  deck  surface  on  single-deck 

§  4426,  R.  S. 

§  4426,  R.  S. 
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ferryboats  and  for  every  12  square  feet  of  such  deck  sur-    (VII,  4) 
face  on  ferryboats  haying  more  than  one  passenger  deck, 
and  such  hfe-preservers  or  floats  shall  be  distributed  in 
the  most  accessible  places,  where  they  can  be  reached  at 
all  times,  and  it  shall  be  the  duty  of  the  local  inspectors 
to  see  that  all  the  life-preseryers  or  floats  are  marked  with 
the  name  of  the  yessel  haying  the  same  on  board. 

All  ferryboats  shall  be  provided  with  the  same  fire  ap- 
paratus required  on  passenger  steamers  of  equal  tonnage. 

0.  All  barges  in  tow  of  steamers  used  for  transferring  §4492,  r.s. 
persons  on  any  lake,  bay,  sound,  or  river  shall  be  provided 
with  the  same  life-saving  appliances  as  required  for  pas- 

senger steamers. 
All  towed  barges  used  for  transferring  railroad  passen- 

ger cars  on  any  lake,  ba}^,  sound,  or  river,  with  passengers 
in  cars,  shall  be  required  to  have  the  same  life-saving 
appliances  as  required  by  section  17  of  Rule  III. 

AH  car  ferry  steamers  engaged  in  transferring  passenger 
cars,  ̂ yith  passengers  in  cars,  shall  be  equipped  as  ferry- 

boats, excepting  that  the  number  of  life-preservers  re- 
quired shall  equal  the  number  of  persons  carried:  Pro- 

vided, That  where  wooden  life  floats  are  allowed  by  law 
they  may  be  used  instead  of  life-preservers. 

It  shall  be  the  duty  of  the  master  of  any  such  barge  or 
steamer  to  see  that  all  of  the  doors  of  the  cars  are  unlocked 
and  vestibules  of  the  cars  are  open  while  the  same  are  on 
the  barge  or  steamer  to  allow  the  persons  so  carried  free 
egress  at  all  times. 

Rule  VIII. — Excursion  Steamers  and  Barges. 
Section. 

Barges,  excursion,  life-saving  equipments  required  on   4 
Certificates  of  inspection  must  be  exposed  on  certain  sail  vessels 

and  barges   4 
Lifeboats,  when  required   3 
Officers  required   5 
Passenger  steamers  making  excursions,  additional  equipments  re- 
quired on   2 

Permits,  excursion,  how  issued   1 

1.  If  the  master,  agent,  or  owner  of  any  passenger  or  §  4466, r.s. 
ferry  steamer  desires  a  permit  to  engage  in  excursions,  the 
inspectors,  upon  the  written  application  of  such  master, 
agent,  or  owner,  which  application  must  be  accompanied 
by  an  affidavit  that  the  proper  equipment  is  on  board, 
may  issue  the  same,  stating  the  number  of  extra  passengers 
the  boat  may  carry  with  safety,  the  route  she  may  run,  and 
the  kind  and  extra  number  of  life-saving  appliances  with 
which  she  is  provided.  The  permit,  when  used,  must  be 
framed  under  glass  and  exposed  to  the  view  of  the  passen- 

gers, in  connection  with  the  certificate  of  inspection. 
2.  Passenger  steamers  making  excursions  on  the  North-  §  4466,  R.  s. 

ern  and  Northwestern  lakes,  bays,  or  rivers,  or  on  waters 
of  the  Atlantic  and  Pacific  coasts  and  rivers  flowing  into 
the  same,  and  rivers  whose  waters  flow  into  the  Gulf  of 
Mexico,  shall  have,  in  addition  to  their  regular  life-saving 
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(VIII,  2)  equipments,  a  life-preserver  (or  float  where  the  same  is 
allowed  by  law),  made  in  accordance  with  the  rules  of  the 
Board,  or  their  equivalent  in  other  approved  life-saving 
appliances,  for  each  additional  passenger  allowed. 

§  4466,  R.s.  3^  Steamers  making  excursions  under  a  permit  must 
have  at  least  one  lifeboat  or  life  raft,  in  addition  to  the 
equipment  required  by  the  tables,  so  carried  as  to  best 
secure  the  safety  of  those  on  board  in  case  of  disaster. 

All  barges  carrying  excursions  under  permit  and  in  tow 
shall  be  required  to  carry  a  master,  and  shall  also  carry 
not  less  than  two  competent  men  in  deck  crew  for  each  500 
persons  or  fraction  thereof  carried  on  the  barge. 

§  4492, -R.s.  4^  Every  barge  carrying  passengers  in  tow  and  engaged in  excursions  shall  be  supplied  with  one  life-preserver  or 
one  float  for  each  passenger  carried,  and  must  have  ten 
buckets,  three  axe&,  and  two  yawl  boats  of  not  less  than 
100  cubic  feet  capacity  each,  one  of  which  boats  must  be 
manned  and  towed  in  such  manner  as  to  best  afl^ord 
prompt  relief  and  assistance  in  case  of  accident  or  disaster. 

Steamers  or  barges  carrying  passengers  on  excursions 
must  have  their  extra  life-saving  appliances  and  equip- 

ments plainly  marked  with  the  vessel's  name,  and  must 
have  the  life-preservers  and  floats  so  distributed  before 
leaving  the  wharf  or  dock  as  to  be  at  all  times  within  easy 
reach  of  the  persons  carried. 

§  4426,  R.  s.  5^  'V\Tien  any  ferryboat  leaves  her  ferry  route  to  engage 
in  excursions  she  shall  be  required  to  carry  the  same  offi- 

cers, crew,  and  equipment  as  required  by  other  excursion 
steamers. 

Rule  IX. — Duties  of  Inspectoks. 
Section. 

Boilers  inspected,  number  of,  to  be  reported  annually  to  supervis- 
ing inspectors   4 

Boiler  coverings,  removal  of,  at  annual  inspections   6 
Boilers,  shells  of,  to  be  examined  by  local  inspectors   6 
Boilers,  interior  of,  to  be  examined  by  boiler  inspector   7 
Casualties,  local  board  to  report,  to  supervising  inspectors   11 
Excess  of  steam,  inspectors  to  prosecute  for  carrying   14 
Fire  apparatus  to  be  tested  by  hull  and  boiler  inspectors  jointly. . .  10 
Hydrostatic  pressure  to  be  taken  by  hull  and  boiler  inspectors   10 
Local  inspectors  to  examine  the  shells  of  boilers   6 
Local  inspectors  of  hulls  and  boilers  to  take  indication  of  hydro- 

static pressure  ,   10 
Lock-up  safety  valves,  when  to  be  placed  on  boilers   14 
Notifications,  how  sent  to  local  inspectors  of  adjoining  districts   3 
Official  records,  when  they  may  be  examined    15 
Reports,  annual,  of  the  supervising  inspectors,  how  and  to  whom 
made   1 

Reports  of  supervising  and  local  inspectors,  how  and  when  made 
public   2 

Reports,  quarterly,  of  local  inspectors,  when,  how,  and  to  whom 
made   12 

Roi)ortH,  alphabetical  list  of  steamers  inspected,  officers  licensed, 
and  when  made   13 

Sounding  apparatus  and  hand  line,  deep  sea,  required  on  certain 
ocean  steam  ers   10 

Testimony,  when  it  may  be  obtained  through  the  supervising  in- 
spectors  5 

Whistles,  steam,  location  of  .*   \) 
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1.  Each  supervising  inspector,  in  his  annual  report  to  (IX) 
the  Board  of  Supervising  Inspectors,  is  required  to  report  §44io,r.s. 
the  number  of  steamers  inspected  in  his  district,  classified 
and  alphabetically  arranged,  stating  when  built,  where 
built,  amount  of  tonnage,  the  number  of  masters,  mates, 
pilots,  and  engineers  licensed,  with  their  grade,  number  of 
issue,  number  of  licenses;  these  lists  to  be  made  on  blanks 
to  be  furnished  by  the  Department.  He  is  also  required 
to  report  all  casualties,  such  report  to  be  made  so  as  to 
accord  in  form  with  the  tabular  statement  published  in 
the  nineteenth  annual  report;  also  any  occurrence  and 
matters  which,  in  his  opinion,  will  add  value  to  the  service 
and  interest  to  the  report. 

Each  supervising  inspector  shall  report  to  the  Super- 
vising Inspector-General,  as  soon  as  practicable  after  the 

end  of  each  fiscal  year,  the  number  of  passengers  carried 
on  passenger  and  ferry  steamers  during  the  fiscal  year. 

2.  No  supervising  inspector  shall  make  his  annual  re-  §44io,  p..s. 
gort  public  until  after  the  same  has  been  presented  to  the 
•oard  of  Supervising  Inspectors,  as  required  by  section 

4410,  Revised  Statutes;  and,  further,  no  local  board,  or 
the  clerk  thereof,  shall  make  public  any  report  without 
the  consent  of  their  supervising  inspector  or  that  of  the 
Supervising  Inspector-General. 

3.  It  shall  be  the  duty  of  the  supervising  inspectors  to  §44ii,r.s. 
inform  their  respective  local  boards,  in  writing,  of  their 
decisions  in  cases  of  appeal.    Supervising  inspectors 
granting  license  to  a  vessel  engaged  in  towing  to  carry 
persons  in  addition  to  its  crew,  under  the  act  approved 
July  9,  1886,  shall  notify  the  local  inspectors  in  whose 
jurisdiction  the  steamer  receiving  the  permit  is  engaged, 
and  the  local  inspectors  shall  keep  a  record  of  the  same. 

It  shall  be  the  duty  of  local  inspectors  to  notify  the 
local  inspectors  of  adjoining  districts,  through  the  super- 

vising inspector,  of  all  revocations  or  suspensions  of 
licenses,  and  also  of  the  names  of  all  persons  from  whom 
licenses  have  been  withheld,  the  names  of  all  steam  vessels 
neglecting  or  refusing  to  make  repairs  when  ordered,  and 
the  names  of  all  that  have  been  refused  certificates,  with 
the  reasons  therefor;  and  once  in  each  year  local  inspect- 

ors shall  be  supplied  with  a  list  of  all  licensed  officers, 
which  shall  be  printed  in  the  annual  report  of  the  super- 

vising inspectors. 
4.  It  shall  be  the  duty  of  local  inspectors  to  report  cor-  §  4410,  r.  s. 

rectly  at  the  end  of  the  year,  to  the  supervising  inspectors, 
the  number  of  boilers  inspected  in  each  of  their  local 
districts. 

5.  Whenever  any  inspector  shall  find  it  necessary,  in  §4<o5,  r.s. 
conducting  his  investigations  or  in  the  performance  of  any 
of  his  duties,  to  obtain  testimony  from  the  inspectors  of 
other  districts,  he  shall  request  the  same  through  the 
supervising  inspector. 

6.  Local  inspectors,  at  their  annual  inspections  of  steam  §  ^• 
boilers,  shall  remove  from  the  surface  of  such  boilers  as 
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(IX,  6)  are  covered  so  much  of  said  covering  as  may  be  neces- 
sary to  enable  them  to  examine  parts  of  the  boilers  which 

can  not  be  properly  examined  from  the  inside,  and  shall 
examine  in  a  thorough  and  careful  manner,  when  practica- 

ble, either  externally  or  internally,  all  parts  of  the  shell 
of  every  boiler;  and  the  masters,  engineers,  and  owners 
of  every  steam  vessel  shall  afford  every  facility  necessary 
to  carry  out  in  the  most  effective  and  efficient  manner  the 
provisions  of  this  section,  and  in  no  case  shall  an  interme- 

diate inspection  be  deemed  any  part  of  the  regular  annual 
inspection. 

§§  4405,  4417,  7.  It  shall  be  the  duty  of  local  inspectors  of  boilers  to 

U8,  R.  s'  thoroughly  examine  the  interior  of  all  boilers  when  it  is practicable  to  do  so,  to  see  that  the  braces  are  in  place  and 
of  proper  size,  and  to  determine  whether  the  boilers  are 
in  good  condition,  before  granting  a  certificate  of  inspec- 

tion, such  examinations  to  be  made  after  the  hydrostatic 
pressure  has  been  applied. 

§4405,R.  s,  8.  It  shall  also  be  the  duty  of  the  inspectors  to  compel 
all  floating  structures,  such  as  steam  elevators  (propelled 
by  their  own  motive  power),  to  have  their  whistles  located 
on  the  front  side  of  such  superstructures  having  an  eleva- 

tion hio-her  than  the  pilot  house  of  the  vessels. 
9.  AA  steam  whistles  shall  be  placed  not  less  than  6 

feet  above  the  top  of  the  pilot  house  of  steam  vessels 
where  the  height  of  the  smokestack  will  admit  the  attach- 

ment of  same  below  its  top,  when  not  hinged  for  passing 
under  bridges,  except  upon  steamers  navigating  the  Red 
River  of  the  North,  and  rivers  whose  waters  flow  into  the 
Gulf  of  Mexico,  and  steamers  of  less  than  100  gross  tons, 
whose  steam  whistles  shall  be  placed  not  less  than  2  feet 
above  the  tops  of  their  pilot  houses,  and  all  double-end 
ferry  steamers,  and  steamers  similarly  constructed,  shall 
have  a  steam  whistle  both  fore  and  aft  of  the  smoke  pipe, 
so  that  the  steam,  when  whistle  is  blown,  can  be  seen  from 
either  end  of  steamer;  and  it  shall  be  the  duty  of  inspectors 
to  enforce  this  rule  at  the  annual  inspection. 

§§  4405,  4417,  10.  It  shall  bc  the  duty  of  both  the  hull  and  boiler 

lis,  R.  s.  '  inspectors  to  be  present  when  the  boiler  is  being  tested  by hydrostatic  pressure,  and  the  hull  inspector,  as  well  as  the 
boiler  inspector,  shall  observe  and  note  the  indication 
upon  the  gauge. 

It  shall  also  be  the  duty  of  both  the  hull  and  boiler  in- 
spectors to  examine  all  pumps,  hose,  and  other  fire  appa- 

ratus and  to  see  the  hose  is  subjected  to  a  pressure  of 
100  pounds  to  the  square  inch  and  that  the  hose  couplings 
are  securely  fastened  in  accordance  with  these  rules. 

It  shall  be  the  duty  of  all  local  inspectors  to  require  all 
ocean  steamers  of  500  gross  tons  and  upwarcl  to  be 
equipped  with  an  eflicient  deep-sea  sounding  apparatus, 
in  addition  to  the  ordinary  deep-sea  hand  lead. 

R.  s.  11.  Local  boards  shall  report  forthwith  to  their  super- 
vising inspectors  in  ck^tail  all  accidents  of  a  serious  charac- 

ter— such  as  collisions,  foundcrings,  sinkings,  fires — and 
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all  other  casualties  of  interest  to  or  affecting  the  steam-   (IX,  11) 
boat  service  in  their  respectiYe  districts. 

12.  Local  boards  shall  report  quarterly  to  their  super-  §44ii,r.  s. 
vising  inspectors  all  cases  of  revocation,  suspension,  and 
refusal  of  licenses  to  masters,  mates,  pilots,  and  engineers, 
with  the  reasons  therefor;  all  examinations  into  alleged 
violations  of  the  steamboat  law,  with  their  decisions  there- 

on; steamers  inspected,  with  their  class  and  tonnage; 
steamers  refused  inspection,  their  class  and  tonnage,  and 
the  reasons  for  such  refusal;  steamers  gone  out  of  service, 
with  their  class  and^  tonnage;  the  number  of  masters, 
mates,  pilots,  and  engineers  licensed;  grade  of  licenses 
issued  during  the  quarters  ending  March  31,  June  30, 
September  30,  and  December  31  of  each  year. 

The  quarterly  reports  shall  be  made  on  or  immediately 
after  the  5th  day  of  January,  April,  July,  and  October  in 
each  year. 

13.  Inspectors  shall,  on  or  before  the  5th  day  of  Janu-  §44n,R.s. 
ary  in  each  year,  make  alphabetical  list,  arranged  accord- 

ing to  class  and  grade,  of  names  of  vessels  inspected  dur- 
ing the  year  previous,  with  their  tonnage,  when  and 

where  built,  the  name  and  grade  of  masters,  mates,  pilots, 
and  engineers  licensed,  together  with  all  the  events  affect- 

ing the  Steamboat-Inspection  Service  and  occurring  in 
their  districts,  and  said  facts  shall  be  reported  in  a  tabular 
form  and  according  to  blanks  to  be  furnished  by  the 
Department  of  Commerce  and  Labor. 

14.  When  it  is  known  or  comes  to  the  knowledge  of  the  ̂ §§  44i8,  4437, 

local  inspectors  that  any  steam  vessel  is  or  has  been  carry-  ̂ "  ̂* ing  an  excess  of  steam  beyond  that  which  is  allowed  by 
her  certificate  of  inspection,  the  local  inspectors  in  whose 
district  said  steamer  is  being  navigated,  in  addition  to  re- 

porting the  fact  to  the  United  States  district  attorney  for 
prosecution  under  section  4437,  Kevised  Statutes  of  the 
United  States,  shall  require  the  owner  or  owners  of  said 
steamer  to  place  on  the  boiler  of  said  steamer  a  lockup 
safety  valve  that  will  prevent  the  carrying  of  an  excess 
of  steam  and  shall  be  under  the  control  of  said  local  in- 
spectors. 

On  the  placing  of  a  lockup  safety  valve  upon  any  boiler, 
it  shall  be  the  duty  of  the  engineer  in  charge  of  same  to 
blow  or  cause  the  said  valve  to  blow  off  steam  at  least 
once  in  each  watch  of  six  hours  or  less,  to  determine 
whether  the  valve  is  in  working  order,  and  it  shall  be  the 
duty  of  the  master  of  such  vessel  to  see  that  this  rule  is 
observed,  and  it  shall  be  the  duty  of  the  master  and  engi- 

neer to  report  to  the  local  inspectors  any  failure  of  such 
valve  to  operate. 

In  case  no  such  report  is  made,  and  a  safety  valve  is 
found  that  has  been  tampered  with  or  out  of  order,  the 
license  of  the  engineer  having  such  boiler  in  charge  and 
the  license  of  the  master  of  such  vessel  shall  be  suspended 
or  revoked. 

34147—10  8 
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(IX,  14)  It  shall  be  the  duty  of  the  local  inspectors  to  send  a  copy 
of  this  rule  to  every  steamer  in  their  district  when  saici 
copies  are  furnished  by  the  Department. 

§  4405,  R.s.  15.  All  official  records  and  official  documents  on  file 
in  the  office  of  any  supervising  inspector  or  board  of 
local  inspectors,  after  official  action  thereon  has  been 
concluded,  may  be  open  to  public  inspection  and  exami- 

nation: Provided,  That  such  inspection  or  examination  be 
made  in  the  office  to  which  such  official  records  and  ( 
documents  belong. 

KuLE  X. — Miscellaneous. 
Section. 

Bell,  alarm,  required  on  certain  steamers   3 
Code  of  signals  between  pilot  and  engineer  on  certain  waters   10 
Cable  for  communication  requii-ed  on  certain  steamers   1 
Draft  of  seagoing  vessels  to  be  recorded  in  log  book   4 
Fog  bell  requii-ed   12 
Inflammable  articles,  certain,  prohibited  as  stores  on  passenger 
and  pleasure  steamers   4 

Lights  on  vessels,  unauthorized,  prohibited   14 
Motor  vessels  to  be  provided  with  whistle  blown  by  compressed 

air  or  other  power   2 
Oil  below  a  certain  fire  test  not  allowed  as  stores  on  passenger 
vessels   5 

Refined  petroleum  may  be  carried  under  certain  restrictions   € 
Refined  petroleum,  how  to  put  up  for  shipment   7 
Speaking  tube,  when  required   1 
Signals  between  pilot  and  engineer  on  certain  waters   10 
Searchlight,  flashing  of,  into  pilot  house  of  passing  vessels  for- bidden  11 
Telegraph,  so-called,  may  be  used  between  pilot  house  and  engine room    1 
Telephone  required  between  pilot  house  and  engine  room  on  cer- tain steamers    1 
TVTiistles  blown  by  compressed  air  or  other  power  to  be  used  by 

motor  vessels   2 
Whistles,  steam,  unnecessary  sounding  of,  prohibited   13 
Watchmen  and  lookout  for  ocean  steamers   8 
Watchmen  for  passenger  steamers —    9 

§  4405, R.S.  1,  Steamers  using  the  gong  signals  between  the  pilot 
house  and  engine  room  shall  have  a  tube,  of  proper  size, 
so  arranged  as  to  return  the  sound  of  the  gong  to  the  pilot 
house,  and  must  also  be  provided  with  a  speaking  tube  or 
other  device  for  the  purpose  of  conversation  between  pilot 
house  and  engine  room. 

Nothing  in  the  above  shall  be  construed  to  prevent  the 
use  of  the  so-called  telegraph  now  in  use  for  conveying 
signals  from  the  ])ilot  house  to  the  engine  room,  but  in 
all  cases  where  the  telegraph  is  used  the  signal  shall  be 
repeated  back. 

On  steamers  where  the  distance  is  more  than  150  feet 
between  deck  liouses,  a  wire  cable  shall  be  stretched 
between  the  deck  houses  at  all  times  when  the  vessel  is 

loaded  and  being  navigated,  this  cable  to  be  not  less  than 
5  feet  from  tlie  deck;  and  there  shall  be  attached  at  all 
times  to  the  cable  a  traveler  with  a  line  of  suflicient  con- 

tinuous length  to  insure  its  opei'ation,  in  ohUt  that  com- 
munication between  both  ends  of  the  vessel  may  be  facili- 
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tated  at  all  times.    Failure  to  have  such  cable  stretched     (X,  1) 
and  traveler  attached  at  all  times  when  the  vessel  is 
loaded  and  being  navigated  shall  be  sufficient  cause  for  the 
suspension  of  the  license  of  the  master  or  officer  in  charge. 

On  all  steamers  where  the  distance  is  more  than  150  feet 

between  perpendiculars  of  pilot  house  and  forward  part  of 
the  engine  room,  there  shall  be  communication  by  means 
of  a  telephone  between  the  pilot  house  and  engine  room, 
such  telephone  to  be  installed  in  lieu  of  a  speaking  tube. 

2.  Motor  vessels  of  anv  tonnage  other  than  steam  ves-  §4405,  r.s. 
sels  shall  be  provided  with  a  whistle  to  be  blown  by  com- 

pressed air  or  other  power,  to  give  the  necessary  whistle 
signals  to  passing  vessels. 

3.  All  steam  vessels  of  over  100  gross  tons  shall  have  §^^-05,^.8. 
all  sleepmg  accommodations  equipped  with  an  alarm  bell 
unless  there  is  a  watchman  always  on  duty  in  such  apart- 

ment or  the  apartment  is  so  situated  and  arranged  that 
the  inspectors  consider  such  bell  unnecessary  or  dan- 
gerous. 

4.  The  master  of  every  seagoing  vessel  shall,  whenever  §  ̂̂ "^^^ 
leaving  port,  enter  the  maximum  draft  of  his  vessel  in  the 
log  book. 

5.  None  of  the  inflammable  articles  specified  in  section  §4472, r.s. 
4472,  Revised  Statutes,  or  oil  that  will  not  stand  a  fire 

test  of  300°  Fahrenheit  shall  be  used  as  stores  on  any 
pleasure  steamer  or  steamer  canying  passengers,  except 
that  vessels  not  carrying  passengers  for  hire  may  trans- 

port gasoline  or  any  of  the  products  of  petroleum  for  use 
as  a  source  of  motive  power  for  the  motor  boats  or 
launches  of  such  vessels. 

6.  Refined  petroleum  which  will  not  ignite  at  a  tem-  §4472, r.s. 
perature  of  less  than  110°  Fahrenheit  ma}^,  upon  routes 
where  there  is  no  other  practicable  mode  of  transporting 
it,  be  carried  on  passenger  steamers;  but  it  shall  not  be 
lawful  to  receive  on  board  or  transport  any  petroleum 
unless  the  owner  or  master  of  the  steamer  shall  have  first 
received  from  the  inspectors  a  permit  designating  the 
place  or  places  on  such  steamer  in  which  the  same  may  be 
carried  or  stowed,  with  the  further  condition  that  the 
permit  shall  be  conspicuously  posted  on  the  steamer. 

7.  Refined  petroleum  must  not  in  any  case  be  received  §  4472,  r.  s. 
on  board  or  carried  unless  it  is  put  up  in  good  iron-bound 
casks  or  barrels  or  in  good  metallic  cans  or  vessels,  care- 

fully packed  in  boxes,  and  the  casks,  barrels,  or  boxes 

plainly  marked  on  the  heads  thereof  with  the  shipper's 
name,  the  name  of  the  article,  and  the  degree  of  tempera- 

ture (Fahrenheit)  at  which  the  petroleum  will  ignite. 
8.  All  steamers  navigating  the  ocean  during  the  night-  §4477, r.s. 

time  shall  have  a  lookout  at  or  near  the  bow  and  one 
watchman  in  each  cabin  and  steerage. 

9.  All  passenger  steamers  navigating  rivers,  lakes,  bays,  § 
and  sounds  in  the  nighttime  shall  have  a  watchman  on 
each  deck  below  the  hurricane  deck,  including  the  cabins, 
such  as  are  accessible  to  the  passengers  and  crew  when 
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((X,  9)  under  way;  and  a  lookout  at  the  bow,  excepting  on 
steamboats  navigating  the  waters  emptying  into  the  Gulf 
of  Mexico  having  hurricane  decks  that  terminate  abaft 
the  stem.  Then  the  lookout  shall  be  stationed  on  the 
forward  part  of  such  hurricane  deck,  who  shall  perform  no 
other  duty  between  sunset  and  sunrise. 

§4405  R.  s.  10.  Starting,  stopping,  and  hacking  signxils  for  steam 
vessels  navigating  the  waters  of  the  eighth  and  ninth  super- 

vising inspection  districts,  and  so  much  of  Lake  Superior 
as  is  included  in  the  fifth  district. 

The  eighth  district  embraces  all  the  waters  of  the  lakes 
north  and  west  of  Lake  Erie,  with  their  tributaries,  except 
the  portion  of  Lake  Superior  which  is  bounded  by  the 
States  of  Minnesota  and  Wisconsin,  and  also  includes  the 
upper  portion  of  the  Illinois  River  down  to  and  including 
Peoria,  111. 

The  ninth  district  embraces  all  the  waters  of  Lakes 

Erie,  Ontario,  Champlain,  Memphremagog,  and  the  river 
St.  Lawrence,  and  their  tributaries. 

There  shall  be  used  between  the  master  or  pilot  and 
engineer  the  following  code  of  signals,  to  be  made  by  bell 
or  whistle,  namely: 
1  whistle  or  1  bell   Go  ahead. 
1  whistle  or  1  bell  Stop. 
2  whistles  or  2  bells  Back. 
3  whistles  or  3  bells  Check. 
4  whistles  or  4  bells  Strong. 
4  whistles  or  4  bells  All  right. 

Two  whistles  or  two  bells  shall  always  mean  back,  irre- 
spective of  other  signals  previously  given. 

The  signals  between  the  pilot  house  and  engine  room  on 
Alaskan  rivers  shall  be  as  follows : 

When  at  rest,  1  jingle  Stand  by. 
1  stroke  of  gong  Ahead  full  speed. 
2  strokes  of  gong  Astern  full  speed. 
1  stroke  of  gong  Stop  when  going 

ahead  or  astern. 
1  stroke  of  gong  and  1  jinglo  Ahead  half  speed. 
2  strokes  of  gong  and  1  jingle  Astern  half  speed. 
When  going  astern  or  ahead  half  speed,  1  jingle  Full  speed. 
W'hen  going  astern  or  ahead  full  speed,  1  jingle  Half  speed. 
When  going  ahead  or  astern,  any  speed,  2  jingles  Very  slow. 

§4405,  R.s.  11.  Any  master  or  pilot  of  any  steam  vessel  who  shall 
flash  or  cause<:l  to  be  flashed  the  rays  of  the  searchlight  into 
the  f)ilot  house  of  a  passing  vessel  shall  be  deemed  guilty 
of  misconduct  and  shall  be  liable  to  have  his  license  sus- 

pended or  revoked. 
12.  The  efficient  fog  bell  required  upon  vessels  by  law 

shall  be  held  to  mean  a  bell  not  loss  than  8  inches  in  diam- 
eter from  outside  to  outside,  and  constructed  of  bronze  or 

brass  or  other  material  equal  thereto  in  tone  and  volume 
of  sound. 

5  4405, R.s.  13^  IJnnocessnry  sounding  of  the  steam  whistle  is  pro- 
hil)ite(l  within  any  harbor  limits  of  the  United  States. 

Wh(Miover  any  licensed  ofliccM-  in  charge  of  any  steamer 
authorizes  or  permits  such  unnecessary  whistling,  upon 
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conviction  thereof  before  any  board  of  inspectors  having    (X,  13) 
jurisdiction  such  officer  shall  be  suspended  from  acting  * 
under  his  Hcense  as  the  inspectors  tr^dng  the  case  may 
deem  proper. 

14.  Any  master  or  pilot  of  any  steam  vessel  who  shall  §  4450,  r.  s. 
authorize  or  permit  the  carrying  of  any  light,  electric  or 
otherwise,  not  required  by  law,  on  the  outside  structure 
of  the  cabin  or  hull  of  the  vessel  that  in  any  way  will 
interfere  with  distinguishing  the  signal  lights  shall,  upon 
conviction  thereof  before  any  board  of  inspectors  having 
jurisdiction,  be  deemed  guilty  of  misconduct  and  shall  be 
liable  to  have  his  license  suspended  or  revoked. 

RULES  OF  PRACTICE  FOR  THE  GOVERNMENT  OF  SUPER- 
VISING AND  LOCAL  INSPECTORS  OF  STEAM  VESSELS  IN 

TRIALS  OF  LICENSED  OFFICERS  OF  VESSELS. 

I.  Application  and  Issue  of  Licenses. 

1 .  Application  for  original  license  shall  be  made  on  the 
prescribed  forms,  and  comply  with  the  requirements  of 
law. 

2.  Inspectors  will  furnish  applicants  with  a  written  or 
printed  notice  of  the  time  and  place  of  examination. 

3.  If  the  inspectors  shall  decline  to  grant  the  applicant 
the  license  asked  for  they  shall  furnish  him  a  statement,  in 
writing,  setting  forth  the  cause  of  their  refusal  to  grant 
the  same. 

II.  Suspension  and  Eevocation  of  Licenses. 

1.  The  inspectors  shall,  when  charges  have  been  duly^J§  ̂ ^^|'  ̂^49, 
filed  against  a  licensed  officer  of  vessel,  furnish  the  accused 
with  a  copy  thereof,  setting  forth  specifically  their  char- 

acter and  the  section  of  the  statutes  or  the  rules  of  the 
board  that  have  been  violated. 

2.  Subpoenas  shall  be  in  the  prescribed  form,  one  copy 
of  which  shall  be  furnished  each  witness. 

3.  All  testimony  shall  be  reduced  to  writing.  The  ac- 
cused shall  be  permitted  to  cross-examine  witnesses,  and 

in  case  of  exceptions  to  questions  for  any  cause  the  in- 
spectors shall  note  the  exceptions  in  the  margin  of  the 

deposition.  The  deposition  shall  be  signed  by  the  wit- 
ness and  sworn  to  before  an  officer  authorized  to  admin- 
ister oaths. 

4.  The  accused  may  have  the  hearing  of  the  case  con- 
tinued upon  the  presentation  of  reasons  satisfactory  to 

the  board,  and  the  board  may,  in  like  manner,  continue 
the  hearing  from  day  to  day. 

5.  During  the  trial  the  witnesses  shall  be  examined 
separately,  but  if  the  accused  is  also  a  witness  he  shall  not 
be  subject  to  this  rule. 
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(II)  6.  At  any  time  before  the  conclusion  of  the  evidence 
the  charge  or  charges,  if  being  tried  on  charges,  may  be 
amended,  notice  of  said  amendment  being  furnished  to  the 
accused  of  the  nature  of  such  amendment,  but  no  amend- 

ment shali  be  permitted  after  the  conclusion  of  the 
evidence. 

7.  Where  the  witnesses  reside  in  a  district  other  than 
that  in  which  the  accused  is  being  tried,  a  certified  copy 
of  the  charges,  together  with  such  interrogatories  as  the 
inspectors  desire  to  propound,  may  be  forwarded  to  the 
inspectors  of  the  district  where  the  witnesses  reside,  and 
said  inspectors  shall  examine  the  witnesses  in  the  same 
manner  as  prescribed  in  section  3  of  this  rule. 

8.  The  testimony  thus  taken  shall  be  forwarded  to  the 
inspectors  investigating  the  case  and  read  as  evidence  in 
the  cause,  the  same  as  though  such  testimony  had  been 
taken  by  the  inspectors  trying  the  same. 

9.  The  inspectors  will  furnish  the  accused  with  a  state- 
ment in  writing  of  their  finding  in  the  premises. 

III.  Appeal  to  Supervising  Inspectors. 

§  4452, U.S.  1,  The  supervising  inspector,  upon  notice  of  an  appeal 
from  the  decision  of  the  local  board,  provided  said  notice 
of  appeal  shall  be  made  within  thirty  days  from  the  date 
of  the  decision  of  the  local  board,  shall  give  notice  in  writ- 

ing to  said  local  board  to  forward  a  certified  copy  of  their 
decision,  together  with  the  charges  and  all  evidence  in 
writing  on  file  in  their  office. 

2.  The  supervising  inspector  shall  then  proceed  to  in- 
vestigate the  case  under  the  same  rules  prescribed  for  the 

trial  of  the  accused  by  the  local  board. 
3.  The  testimony  taken  before  the  local  board  may  be 

considered  by  the  supervising  inspector  for  the  purpose 
of  determining  whether  the  finding  of  the  local  board  is 

justified  by  the  evidence,  and  he  shall  have  power  to  re- 
mand the  same  for  explanation  or  correction. 

4.  Upon  the  conclusion  of  the  case  the  supervising  in- 
spector shall  furnish  the  appellant  with  a  notice  of  his 

finding  in  like  manner  as  prescribed  for  local  inspectors. 



APPENDIX. 

The  following  formulas,  equivalent  to  those  of  the  British  Board  of 
Trade,  are  given  for  the  determination  of  the  pitch,  distance  between 
rows  of  rivets,  diagonal  pitch,  maximum  pitch,  and  distance  from  cen- 

ters of  rivets  to  edge  of  lap  of  single  and  double  riveted  lap  joints,  for 
both  iron  and  steel  boilers : 

Let  p  =  great-est  pitch  of  rivets  in  inches, 
n  =  number  of  rivets  in  one  pitch. 
Pd=  diagonal  pitch  in  inches. 
d  =  diameter  of  rivets  in  inches. 
T  =  thickness  of  plate  in  inches. 
V=  distance  between  rows  of  rivets  in  inches. 
E  =  distance  from  edge  of  plate  to  center  of  rivet  in  inches. 

TO  DETERMINE  THE  PITCH. 

Iron  plates  and  iron  rivets : 
d2x.7854xn  , 

P=   rp   +d. 

Example,  first,  for  single-riveted  joint:  Given,  thickness  of  plate 
(T)  =  I  inch,  diameter  of  rivet  (d)  =  f  inch.  In  this  case  n=  1.  Re- 

quired the  pitch. 
Substituting  in  formula,  and  performing  operation  indicated, 

Piteh=«l!^l4^  +  ̂2.077  inches. 

Example  for  double-riveted  joint:  Given,  t  =  i  inch  and  d  =  x|  inch. 
In  this  case  n  =  2.    Then — 

Pitch  =  — Y   16  ̂  2.886  mches. 2 

For  steel  plates  and  steel  rivets : 

23xd2x.7854xn  , 

 ^28^<T  + 
Example  for  single-riveted  joint:  Given,  thickness  of  plate  =  \  inch, 

diameter  of  rivet  =  yf  inch.    In  this  case  n=  1. 

^.^  -     23  X         X  .7854  X  1  ,  15    ̂         .  , 

Pitch  =  ^  28  X  \  2.071  inches. 

Example  for  double-riveted  joint :  Given,  thickness  of  plate  =  J  inch, 
diameter  of  rivet  ==f  inch.    n  =  2.    Then — 

^.    .     23xa)^X. 7854X2^^7    ^  , 
Pitch  =  23  X  ̂ -  +  g  =  2.85  inches. 

(119) 
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FOR  DISTANCE  FROM  CENTER  OF  RIVET  TO  EDGE  OF  LAP. 

3xd 

Example:  Given,  diameter  of  rivet  (d)  =  |  inch;  required  the  dis- 
tance from  center  of  rivet  to  edge  of  plate. 

3  X  - E  =  — 2"^=  1.312  inches,  for  single  or  double  riveted  lap  joint. 

FOR  DISTANCE  BETWEEN  ROWS  OF  RIVETS. 

The  distance  between  lines  of  centers  of  rows  of  rivets  for  double, 
chain-riveted  joints  (V)  should  not  be  less  than  twice  the  diameter 
of  rivet,  but  it  is  more  desirable  that  V  should  not  be  less  than 
4d+l 

Example  under  latter  formula:  Given,  diameter  of  rivet  =|  inch 
then — 

y_(4xi)±l_  2.25  inches. 
2 

For  ordinary,  double,  zigzag  riveted  joints: 

y_v/(llp  +  4d)  (p  +  4d) 10 

Example:  Given,  pitch  =  2.85  inches,  and  diameter  of  rivet  =  J  inch; 
then — 

y^x/(llX2.85  +  4x|)  (2.85  +  4x1)  ̂   ̂   .^^^^^ 10 

DIAGONAL  PITCH. 

For  double,  zigzag  riveted  lap  joint.    Iron  and  steel: 

6p  +  4d Pd  =  — Jo- 

Example:  Given,  pitch  =  2.85  inches,  and  d  =  |  inch;  then- 

p.  =  (6X2.85) +  (4  XI)  ̂   2  og 

MAXIMUM   PITCHES  FOR  RIVETED  LAP  JOINTS. 

For  single-riveted  lap  joints: 

Maximum  pitch  =  (1.31  X  T)  +  \  \, 

For  (loublc-ri voted  lap  joints: 

Maximum  pitch  =  (2.G2  X  T)  f  1 J . 
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Example :  Given,  a  thickness  of  plate  =  J  inch,  required  the  maxi- 
mum pitch  allowable. 

For  single-riveted  lap  joint: 

Maximum  pitch  =  (1.31  X  i)  +  If  =  2.28  inches. 

For  double-riveted  lap  joint: 

Maximum  pitch  =  (2.62  X  i)  +  If  =  2.935  inches. 

The  following  tables,  taken  from  the  handbook  of  Thomas  W. 
Traill,  entitled  Boilers,  Marine  and  Land;  Their  Construction  and 
Strength,  may  be  taken  for  use  in  single  and  double  riveted  joints  as 
approximating  the  formulas  of  the  British  Board  of  Trade  for  such 
joints. 

To  determine  the  pitch  of  rivets  from  the  above  formulas,  use  the 
diameter  and  area  of  the  rivet  holes.  The  diameter  of  the  rivets  as 
given  in  the  following  tables  is  the  diameter  of  the  driven  rivet. 

Any  riveted  joint  will  be  allowed  when  it  is  constructed  so  as  to 
give  an  equal  percentage  of  strength  to  that  obtained  by  the  use  of 
the  formula  given. 
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IRON  PLATES  AND  IRON  RIVETS. 

SINGLE-EIVETED  LAP  JOINTS. 

Thickness  of 

plates. 

Diameter  of 
rivets. Pitch  of  rivets. Center  of  riv- ets to  edge  of 

plates. 
T d V E 

1 4 5 8 1.  524 
.  937 

S  2 2  1 3  2 1.  600 .  984 5 1  6 ii 1  6 1.  676 1.  031 

-U 

3  2 

2_3_ 

3  2 1.  753 1.  078 

f 1 1.  829 1. 125 1  3 
T2 

25 
3  2 1.  905 1. 171 

7 T6 
13 
1  6 1.  981 1.  218 

1  5 T2 2  7 3  2 2.036 1.  265 

h 7 8 2.077 1.  312 
1  7 T2 29 

3  2 2. 120 1.  359 
9 1"6 fl 2. 164 1.406 

1  9 

32- 

3  1 

"3T 

2.210 1.  453 
5. U 1 2.  256 1.500 
2  1 

"32 
I3V 

2.  304 1.^46 
1  t 16 

iiV 

2.  352 
1.  593 

2  3 3  2 

J  "3  2 

2.  400 1.  640 
i n 2.450 1.  687 
2  5 3  2 

1/2- 

2.  500 1.  734 

1  3 16 2.  550 1.  781 

2  7 3  2 2.  601 1.828 
T K 2.  652 1 .  875 
29 3  2 

13^2 
2.  703 1.  92L 

1  r, i  0 2.  755 1.968 



123 

IRON  PLATES  AND  IRON  RIVETS. 

DOUBLE-RIVETED  LAP  JOINTS. 
ZIGZAG  RIVETIXG CHAIIvT  RIVETING, 

O 

Thickness Diameter Pitch  of 
Center  of 
rivets  to 

Distajice  between  rows 
of  rivets. 

of  plates. of  rivets. rivets. 
edge  of 

plates. 

Zigzag 

riveting. Chain riveting. 

T d V E 

T' 

V 

5 f 2.  272 .937 1.  145 1.  750 

ir li 2.  386 .984 1.  202 1.812 
2.  500 1.031 1.  260 1.  875 

M 2.  613 1.078 1.  317 1.937 

i 2.  727 1. 125 1.  374 2.  000 

if 2  5 ST 2.  826 1. 171 1.426 

2.062  '
 

1  ̂  1  6 2.  886 1.  218 1.465 2. 125 
1  7 T2 2_7 

32 
2.  948 1.  265 1.  504 2. 187 

9 T6 1 3.013 1.312 1.544 2.  250 

il M 3.079 1.  359 1.  585 2.312 

f 3. 146 1.406 1.  626 2.375 

fi 3.  215 1.453 1.667 2.437 

1  1 3.  284 1.  500 1.  709 2.  500 

M 
1  1 

3.  355 1.546 1.  751 2.  562 

i 

iiV 

3.  426 1.593 1.  794 2.  625 

M 

1  3 

3.  498 1.  640 1.836 2.  687 

il 

IJ 

3.  571 1.  687 1.  879 2.  750 

n 
1  5 

3.  645 1.734 1.923 2.  812 

1^ 

3.  718 1.  781 1.966 2.  875 

ft 3. 793  , 1.828 2.  009 2.937 

3.  867 1.  875 2.  053 3.  000 
1^ 

3.  942 1.  921 2.  096 3.  062 
1 4.018 1.968 2.  140 3.  125 
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STEEL  PLATES  AND  STEEL  RIVETS. 

SINGLE-RIVETED  LAP  JOINTS. 

Thickness  of 

plates. 

Diameter  of 
rivets. 

Pitch  of 
rivets. 

Center  of  riv- ets to  edge  of 

plates. 
T d V E 

1 

1  1 

1 1  3 

\ 

¥k 

il 
t 

li 

M 

-M 

2  7 

■S2 

1 
M 
1^ 

M 
1 
M 

M 
14- 
3  1 

1 
li^ 1-^ li 

1^ 

lA 
1^ 

U 

lA 

IH 
1:^ 

1.  562 
1.  633 

1.  704 
1.  775 

L  846 
L  917 

1.  98g 

2.  036 
2.  071 
2. 108 
2. 146 
2. 186 
2.  227 

2.  269 

2.  312 
2.  356 
2.  400 

2.  445 
2.  500 
2.  562 

2.  625 
2.  687 
2.  750 

1.  031 
1.078 

1.  125 
1. 171 
1.218 

L  265 

1.  312 
1.359 
L  406 
1.  453 

1.  500 

L  546 
L  593 

L  640 
L  687 

L  734 

L  781 
1.828 

L  875 

L  921 
1.  968 

2.015 

2.  062 
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STEEL  PLATES  AND  STEEL  RIVETS. 

DOUBLE-KIVETED  LAP  JOINTS. 
ZIGZAG  RIVETING.  CHAIN  RIVETING. 

Thickness Diameter Pitch  of 
V7t;iJ.tt;l  Ul 
rivets  to 

Distance  between  rows 
of  rivets. 

of  plates. of  rivets. rivets. 
edge  of 

riveting. Chain riveting. 

T d V E V V 

5 1 1 T6 9  9Q1 1  0^1 X.  wox 1. 187 1.  875 

ij. 32 23 T2 1.  240 1.937 
3 8 3 i 9  ̂ 00 1  ̂ 9^ 1.  295 2.  000 
1  8 25 1  171 1.  1/ 1 1.  349 2.  062 

^ iS. 16 2.  708 1.  218 1.  403 2. 125 
1  5 

"32 

2  7 Ta 2.  803 1.  265 1.453 2. 187 

1 2 1 H 2.  850 1.  312 1.  487 2.  250 

M 2.  900 1.  359 1.  522 2.  312 
9 TG 1  6 2.  953 1.406 1.  558 2.  375 

T2 li 
3  2 

3.  008 1.453 1.  595 2.  437 

1 3.064 1.  500 1.  631 2.  500 
2  1 F2 

1^ 

3. 122 1.546 1.  669 2.  562 
ri 3. 181 1.  593 1.  707 2.  625 

32 3.  241 1.  640 1.  745 2.  687 

t 3.  302 1.  687 1.  784 2.  750 

li 3.  364 1.  734 1.  823 2.  812 
1  3 
TG 3.  427 1.  781 1.  863 2.  875 
2  7 
■32- 

1-3^ 

3.  490 1.  828 1.  902 2.  937 

H 3.  554 1.875 1.  942 3.  000 
29 

13^ 

3.  618 1.  921 1.  981 
3.  062 

i_5 
1  6 3.  683 1.  968 2.  021 3. 125 
31 

1  1  1 
3.  748 2.  015 2.  061 

3. 187 
1 

If 

3.  814 2.  062 2. 102 3.  250 





EULES  OF  ORDER. 

[Adopted  at  the  special  meeting  held  June,  1871;  amended  January  29,  1885.] 

I.  The  president  shall  take  the  chah'  at  the  hour  appointed,  a 
quorum  being  present,  and  shall  call  the  Board  to  order,  when  the 
secretary  shall  read  the  proceedings  of  the  preceding  da\^,  which,  if 
correct,  shall  be  approved,  and  the  following  order  of  business  be 
observed : 

First.  Presentation  of  communications  b}^  districts. 
Second.  Motions  and  resolutions. 
Third.  Presentation  of  memorials  and  petitions. 
Fourth.  Reports  of  committees  of  the  Board. 
Fifth.  Miscellaneous  business. 

II.  The  president  shall  preserve  decorum  and  order;  he  shall  pro- 
nounce the  decision  of  the  Board  on  all  subjects,  and  shall  decide  all 

questions  of  order  without  debate,  unless,  entertaining  doubts  on  the 
point  of  order  raised,  he  may  call  for  the  sense  of  the  Board;  he  may 
speak  on  points  of  order  only,  rising  from  his  seat;  he  may  also  on  any 
other  occasion  call  any  member  to  the  chair,  and  while  on  the  floor 
he  shall  have  the  privilege  of  entering  into  any  debate  on  any  ques- 

tion before  the  Board;  such  substitution,  however,  shall  not  extend 

be3'ond  an  adjournment.  An  appeal  may  be  made  from  the  decision 
of  tlie  president  by  any  two  members,  on  which  no  member  shall 
speak  more  than  once  without  leave  of  the  Board. 

III.  Any  member  who  shall  deliver  his  opinion  or  speak  in  any 
debate  shall  rise  in  his  place  and  respectfully  address  the  president, 
and  shall  confine  himself  to  the  question  under  debate,  and  avoid 
personality.  If  two  or  more  members  rise  to  speak  at  the  same  time, 
the  president  shall  decide  who  shall  speak  first. 

IV.  No  member  shall  speak  more  than  twice  on  the  same  question 
without  leave  of  the  Board;  nor  more  than  once  until  every  member 
choosing  to  do  so  shall  have  spoken. 

V.  If  a  member,  w^hile  speaking,  is  called  to  order  by  the  president 
or  by  any  other  member,  he  shall  cease  speaking  until  it  is  determined 
whether  he  is  in  order  or  not,  and  the  objectionable  words  shall,  if 
required,  be  reduced  to  writing. 

VI.  No  motion  shall  be  debated  or  open  for  discussion  or  decision 
until  the  same  has  been  seconded,  and  it  shall  be  reduced  to  writing 
if  desired  by  the  president  or  any  member. 

VII.  When  a  question  is  before  the  Board  no  motion  shall  be 
received  but  to  adjourn,  to  lay  on  the  table,  to  postpone  indefinitely, 
to  postpone  to  a  certain  day,  to  commit,  to  amend;  which  several 
motions  shall  have  precedence  in  the  order  they  here  stand  arranged. 

VIIL  A  motion  to  adjourn  shall  always  be  in  order,  and  shall  be 
decided  without  debate.  When  a  question  is  postponed  indefinitely, 
the  same  shall  not  be  acted  upon  again  or  reconsidered  during  the 
session  of  the  Board. 

(127) 
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IX.  Wlien  the  yeas  and  nays  shall  be  called  on  any  question,  which 
may  be  done  when  three  members  require  it,  the  secretary  shall  call 
the  names  of  the  members  by  districts,  commencing  with  the  first, 
when  the  members  present  shall  answer  affirmatively  or  negatively  as 
their  names  are  called,  unless  they  shall  be  excused  by  the  Board: 
Provided,  however,  That  the  yeas  and  nays  shall  always  be  called  upon 
the  adoption  of  a  rule  or  device  requiring  the  approval  of  the  Secre- 

tary of  Commerce  and  Labor.  The  absentees  and  those  not  voting 
shall  also  be  recorded. 

X.  Any  member  may  call  for  the  division  of  a  question  when  the 
sense  will  admit  of  it. 

XI.  When  a  blank  is  to  be  filled,  and  different  sums,  numbers,  or 
times  shall  be  proposed,  the  question  shall  first  be  taken  on  the  highest 
sum  or  number  and  on  the  longest  or  latest  time. 

XII.  Wlien  the  reading  of  any  paper  or  other  matter  is  called  for, 
and  the  same  is  objected  to  by  any  member,  it  shall  be  determined  by 
a  vote  of  the  Board. 

XIII.  -  Every  member  of  the  Board  present  shall  vote  on  all  ques- 
tions unless  excused  by  the  Board  and  all  questions  shaU  be  decided 

by  a  majority  of  votes,  except  in  cases  otherwise  provided. 
XIV.  No  motion  for  reconsideration  shall  be  received  unless  made 

by  a  member  and  seconded  by  another  who  voted  in  the  majority  on 
the  question. 

XV.  All  committees  shall  be  appointed  by  the  president  unless 
otherwise  ordered  by  the  Board  on  motion,  in  which  case  they  may  be 
appointed  by  ballot  or  viva  voce. 

XIV.  Before  putting  the  question  the  president  shall  ask:  ''Is  the 
Board  ready  for  the  question?''  If  no  member  rise  to  speak,  and  a 
majority  of  the  Board  are  ready  for  the  question,  the  president  shall 
put  the  question;  and  after  doing  so,  no  member  shall  speak  upon  it. 

XVII.  If  a  pending  question  be  lost  by  adjournment  of  the  Board 
and  revived  on  the  succeeding  day,  no  member  who  shall  have  spoken 
upon  it  twice  on  the  preceding  day  shall  be  permitted  again  to  speak 
on  it  without  leave. 

XVIII.  Wlien  a  motion  is  made  to  lay  on  the  table,  the  question 
shall  be  taken  without  debate. 

XIX.  Any  one  or  more  of  the  foregoing  standing  rules  may  be 
altered  or  amended  when  a  majority  of  the  Board  shall  so  determine, 
provided  a  motion  to  alter,  amend,  or  change  shall  have  been  at  least 
one  day  before  the  Board. 
XX.  All  cases  of  order  not  herein  provided  for  shall  be  governed, 

in  the  discretion  of  the  Board,  by  the  best  uses  in  like  cases,  particu- 
larly such  as  prevail  in  the  Congress  of  the  United  States. 

XXI.  The  Board  shall,  at  every  session,  elect  one  of  its  members  as 
secretary. 



INSTRUMENTS,  MACHINES,  AND  EQUIPMENTS  APPROVED  FOR 
USE  ON  STEAM  VESSELS. 

[Year  in  which  approved  is  given  in  parentheses.] 

LIFE  RAFTS. 

Ajnerican  Flexible  Life  Raft  Company.  (1877.) 
Ammen  metallic  balsa  or  life  raft.  (1895.) 
Anderson  and  Bailey,  San  Francisco,  Cal.  (1910.) 

M.  A.  Bryson's  deer-hair  life  raft.  (1877.) 
Beasley's  life  raft.  (1881.) 
Hon.  H.  C.  Calkin's,  New  York,  metallic  raft.  (1872.) 
Clark's  life  raft.  (1873.) 
J.  A.  Cone.  (1875.) 

J.  A.  Cone's  life  raft  (Drein  &  Son),  Wilmington,  Del.  (1886.) 
Columbia  life  raft,  Churchman  &  Groves,  Philadelphia,  Pa.  (1886.) 

Chamber's  life  raft.  (1888.) 
Carley  life  float,  Carley  Life  Float  Company,  M.  T.  Wliiton,  presi- 

dent. '(1901.) 
Davis's  life  raft.  (1877.) 
Frazee  Life  Raft  Company,  New  York,  metallic  raft.  (1872.) 
Griffith  life  raft.  (1890.) 

Edwin  A.  Hay's  life  raft.  (1883.) 
Emmett  Harding's  combined  life  raft  and  settee,  when  cylinders 

are  constructed  of  metal.  (1884.) 
Hussey  life  raft.  (1894.) 
O.  R.  Ingersoll,  New  York,  metallic  raft.  (1872.) 

O.  R.  Ingersoll' s  life  raft,  canvas  cylinders  covered  with  rattan, 
when  provided  with  cross  braces  and  air-tight  valves  for  determining 
its  air-tight  condition.  (1884.) 

O.  R.  Ingersoll's  life  raft,  composed  of  two  cylinders  made  of  cane and  filled  with  block  cork.  (1887.) 

David  Kahnweiler's  metallic  life  raft.  (1888.) 
Le  Due  Tule  Improvement  Company's  life  raft,  San  Francisco,  Cal. (1886.) 
Lane  and  De  Groot,  Brooklyn,  N.  Y.,  metallic  life  raft.  (1898.) 
Matson  life  raft,  H.  J.  Matson,  Boston,  Mass.  (1909.) 

Miller's  hfe-saving  raft.  (1881.) 
Moran  Brothers  Company, Seattle,  Wash., metallic  liferaft.  (1906.) 

Ogden's  life  raft.  (1874.) 
Rider's  life  raft.  (1877.) 
Robert  Roberts's  metallic  raft.  (1884.) 
Lewis  II.  Raymond's  life  raft.  (1881.) 
L.  11.  Raymond,  the  '^Reliance"  metallic  life  raft.  (1896.) 
W.  S.  Ray  Manufacturing  Company,  San  Francisco,  Cal.,  metallic 

liferaft.  (1906.) 

John  T.  Smith's  metallic  life  raft,  when  the  cylinders  arc  provided 
with  water-tight  bulkheads  placed  not  over  2  feet  apart.  (1884.) 

34147—10  9  (129) 



130 

John  T.  Smith's  hfe  raft,  when  constructed  of  galvanized  iron  of 
not  less  than  24  wire  gauge,  Birmingham  standard,  in  thickness. 
(1885.) 

Torrey  &  Co.  (1872.) 

Woolsey's  life  buoy.  Rated  for  two  persons,  for  lake,  bay,  and 
river,  when  made,  as  at  present,  of  52  pounds  of  cork,  and  in  that 
proportion  when  containing  a  greater  amount  of  cork.  (1881-1883.) 

F.  H.  Ward's  metalhc  folding  life  raft.  (1897.) 
LIFEBOATS. 

Aniello  lifeboat.  (1895.) 

P.  E,.  Beaupre,  Metropolis,  111.,  automatic  self-righting  and  bailing 
lifeboat.  (1872.) 

Burke,  Wise  &  Co.'s  lifeboat  lowering  and  launching  apparatus. (1878.) 
Baswitz  lifeboat.  (1897.) 
Berthon  collapsable  lifeboat.  (1897.) 

Dickinson's  self-righting  lifeboat.  (1881.) 
Dean  &  Co.'s  improved  diagonal  lifeboat.  (1883.) 
Dobbin's  lifeboat.  (1885.) 
Dobbin's  metallic  lifeboat.  (1888.) 
Thomas  Drein  &  Sons,  Wilmington,  Del.,  corrugated  metallic  life- 

boat, when  fitted  with  suitable  bottom  boards  of  usual  form  to  prevent 
the  bulging  of  the  floor  plates  by  falling  timbers.  (1900.) 

J.  Walter  Douglas,  Hfeboat.  (1893.) 

Eddy's  patent  sea  lifeboat.  (1883.) 
Englehardt  collapsable  (folding)  lifeboat,  The  Englehardt  Collaps- 

able Lifeboat  Company,  Long  Island  City,  N.  Y.  (1904.) 

George  Judson's  lifeboat.  (1878.) 
O.  R.  Ingersoll,  self-righting  and  self-bailing  lifeboat.  (1887.) 
Mayo  Rescue  lifeboat,  R.  D.  Mayo,  Muskegon,  Mich.  (1901.) 
Mayo  junior  lifeboat,  Robert  D.  Mayo,  jr.,  Hopkins  Station,  Mich. 

(1904.) 

F.  L.  Norton's  lifeboat;  boats  to  be  built  of  yellow  metal.  (1887.) 
W.  J.  Nunan's  lifeboat.  (1897.) 
Richardson's  self-righting  and  self-bailing  lifeboat.  (1884.) 
Mr.  Stoddars's  self-righting  and  self-bailing  lifeboat.  (1872.) 
Shear's  self-bailing  and  self-righting  boat.  (1873.) 
WilHam  H.  Taylor's  lifeboat.  (1894.) 
Myers's  hfeboat.  (1905.) 

LIFE-PRESERVERS. 

A.  B.  C.  life  belt,  presented  by  The  Lane  &  De  Groot  Company,  New 
York,  N.  Y.  (1909.) 

Bryson's  deer-hjiir  life-preserver.  (1877.) 
II.  J*>runswig,  life-saving  buoy.  (1898). 
Butz  block-cork  hfe- preserver.  (1905.) 
E.  (ylark,  cork  life-preserver.  (1872.) 
George  Clark,  jr.,  life-preserver.  (1878.) 
Eliza  R.  Cogswell,  life-^)reserver  invented  by.  (188,3.) 
Januis  S.  Dunant's  California  tule  life-])rescrver,  when  ends  of  tulo 

are  bound  with  copper  wire.  (1SS4.) 

Godfrey  &  Boyce's  life-preserver.  (1875.) 
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J.  B.  Hamilton's  life-preserver,  Springfield,  Mass.  (1901.) 
Dr.  Charles  Hunt's  life-preserver,  New  York,  N.  Y.  (1907.) 
O.  R.  In^ersoll,  cork  life-preserver.  (1872.) 
Kalinweiler's  never-sink  life-preserver.  (1874.) 
D.  Kahnweiler  &  Son's  pressed-cork  life-preserver.  (1894.) 
Le  Due  Tule  Improvement  Company's  life-preserver,  when  ends  of 

tule  are  bound  with  copper  wire.  (1886.) 
C.  M.  Lane  of  the  Lane  &  De  Groot  Company,  Long  Island  City, 

X.  Y.,  the  Ravenswood  life-preserver.  (1904.) 
C.  S.  Merriman,  rubber  life-saving  dress.  (1877.) 
Joseph  K.  McCammon,  the  Le  Due.  (1887.) 
Morrison  Life  Belt  Co.,  St.  Louis,  Mo.,  cork  hfe-preserver.  (1904.) 
National  Cork  Company,  life-preserver.  (1904.) 
Fitch  Reynolds's  cork  life-preserver.  (1879.) 
J.  A.  Seamans,  cork  life-preserver.  (1872.) 
M.  A.  Scott,  cork  life-preserver.  (1872.) 
Jolm  T.  Smith's  life-preserver,  New  York.  (1892.) 
The  Edward  Maynard  life-preserver,  presented  by  John  T.  Smith, 

New  York.  (1887.) 
United  Indurated  Fibre  Co.,  Lockport,  N.  Y.  (1908.) 
Upson- Walton  Company,  solid  cork  life-preservers.  (1905.) 
White  &  Hay's  cork  life-jacket.  (1878.) 

LINE-CARRYING  GUNS  AND  PROJECTILES. 

Cunningham  self-line-carrying  rocket.  (1890.) 
Cunningham  small  rocket  for  vessels  of  500  tons  and  over  100  tons. 

(October  9,  1891.) 

Hunt's  line-carrying  gun,  large.  (1890.) 
Hunt's  line-carrying  gun,  small.  May  be  used  on  all  vessels  from 100  to  500  tons.  (1890.) 
Hunt  gun,  No.  2,  20  inches  long,  2^  inches  diameter  of  bore.  May 

be  used  on  steam  vessels  from  100  to  500  tons  when  the  gun  is  con- 
structed in  all  its  parts  of  material  same  as  used  in  the  large  Hunt  gun 

already  approved  by  this  Board.  (1893.) 
International  line-carrying  gun  No.  3,  George  Murch,  New  York, 

N.  Y.  (1909.) 

Lyle  line-carrying  gun.  (1890.) 
Lyle  life-saving  shoulder  gun  may  be  used  on  all  vessels  not  exceed- 

ing 300  gross  tons.  (1906.) 
Gun  and  self-anchoring  projectile  carrying  a  life  line,  presented  by 

Meyer  &  Rogers,  Seattle,  Wash.  (1907.) 
Meyer-Rogers  line-carrying  gun  No.  2,  Meyer-Rogers  Projectile 

Company,  New  York,  N.  Y.  (1909.) 
Equipment  for  the  Meyer-Rogers  line-carrying  guns  Nos.  1  and 

2,  Meyer-Rogers  Projectile  Company,  New  York,  N.  Y.  (1909.) 
Semple  line  shot  tracer,  presented  by  John  B.  Semple,  Pittsburg, 

Pa.  (1907.) 
STEAM  PUMPS. 

Coil's  single-suction  steam  siphon,  presented  by  Mr.  Coll,  Pittsburg, Pa.  (1872.) 
Colls  improved  steam  siphon  pump.  (1874.) 

Hall's  duplex  steam  pump.  (1889.) 
Landsell's  double-suction  steam  siphon,  presented  by  H.  S.  Land- sell,  New  York.  (1872.) 
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A.  Sluthouer,  New  Philadelphia,  Ohio,  fire  and  bilge  pump.  (1872.) 

Sheriff's  steam  siphon  pump.  (1875.) 
Van  Duzen  &  Tift's  steam  jet  pump,  for  use  as  a  steam  fire  pump on  steamers  of  100  tons  and  under.  (1884.) 

SAFETY  VALVES. 

Common  lever  valve.  (1884.) 
H.  G.  Ashton,  East  Cambridge,  Mass.  (1872.) 

Ashcroft's  safety  valve.  (1877.) 
American  Steam  Gauge  Company,  Boston,  Mass. ;  American  spring 

safety  valve.  (1885.) 
Adams  spring  safety  valve,  manufactured  by  Thomas  Adams  &  Co., 

Manchester,  England;  presented  by  Luther  D.  Lovekin,  Camden, 
N.J.  (1903.) 

Case  &  Bailey,  Detroit,  Mich.  (1872.) 

Cockburn's  safety  valve.  (1877.) 
Crosby's  safety  valve.  (1877.) 
George  E.  Collyer,  safety  valve.  (1883.) 
Consolidated  Safety  Valve  Company,  New  York,  N.  Y.;  pop  safety 

valves  (Richardson  &  Co.,  Troy,  N.  Y.,  1872). 
Crosby  &  Meady,  pop  safety  valve.  (1888.) 

J.  M.  Coale's  pop  safety  valve  and  muffler.  (1894.) 
Crane  pop  safety  valve,  presented  by  the  Crane  Company.  (1895.) 
Dry  Dock  Engine  Works,  Detroit,  Mich.  (1873.) 
Spring-loaded  safety  valve,  presented  by  James  W.  Elwell  &  Co., 

New  York,  N.  Y.,  manufactured  by  Lethuillier  &  Pinel,  Rouen, 
France.  (1904.) 

Hodgin's  safety  valve.  (1877.) 
Herreshoff  Manufacturing  Company,  pop  safety  valve.  (1883.) 

Hall's  incased  safety  valve,  when  lever  is  permanently  attached  to 
valve  casing.  (1889.) 

Norman  L.  Hayden,  Columbus,  Ohio,  Tippet  spring  safety  valve. 
(1903.) 

The  N.  L.  Hayden  Mfg.  Co.,  Columbus,  Ohio,  Hercules  spring- 
loaded  safety  valve.  (1904.) 

E.  B.  Kunkle,  spring-loaded  safety-valve.  (1886.) 
I.  T.  Kearns,  pop  safety  valve.  (1893.) 
J.  D.  Lvnde,  Philadelphia,  Pa.  (1872.) 
F.  Lunkenheimer,  safety  valve.  (1888.) 
The  Lunkenheimer  improved  pop  safety  valve.  (1896.) 
Lynde  safety  valve,  J.  E.  Lonergan  Co.,  Philadelphia,  Pa.  (1910.) 

Morse's  safety  valve.  (1877.) 
A.  Orme's  safety  valve.  (1877.) 
W.  E.  Pierson,  pop  valve.  (1883.) 

R.  F.  Silliman's  safety  valve.  (1884.) 
Roe  Stepliens  Manulfacturing  Company,  Detroit,  Mich.,  spring 

safety  valve.  (1892.) 
Star  Brass  Manufacturing  Company,  pop  safety  valve.  (1898.) 
H.  G.  Trout,  King  Iron  Works,  Buffalo,  N.  Y.,  spring-loaded  safety 

valve,  and  allowed  a  rating  of  2  square  feet  of  grate  surface  of  boiler 
to  1  square  inch  area  of  valve  to  June  1,  1904.  (1885.) 

IJtica  pop  safety  valve,  presented  by  the  Utica  Steam  Gauge  Com- 
pany, of  Frankfort,  N.  Y.  (1900.) 
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FIRE  EXTINGUISHERS. 

Liquid  chemical  fire  extinguishers  approved  for  use  on  steamers  car- 
rying passengers,  when  Hquid  is  contained  in  copper  cyhnders  tested 

and  guaranteed  to  withstand  a  pressure  of  at  least  350  pounds  to  the 
square  inch: 

Accurate  (1905),  Acme  (1905),  Alert  (1909),  Arctic  (1909),  Babcock 
No.  1  (1905),  Badger  (1905),  Boyd  Marine  (1905),  Bradford  (1908), 
Bonner  (1910),  Childs  (1905),  Columbia  (1905),  Competitor  (1905), 
Crescent  (1906),  Conqueror  (1909),  Diggs  Automatic  (1905),  Diggs 
Upright  (1905),  Ecnarusni  (1905),  Ever  Ready  (tank  made  of  seam- 

less steel,  tested  to  600  pounds  to  square  inch,  1907),  Eastman  (1907), 

Handley's  Cageless  (1905),  Holloway  (1905),  Hayward  (1910),  Im- 
proved Standard  (1905),  Insurance  (1905),  International  (1905), 

Johnston  (1908),  Keystone  (1905),  Ko-Jen-Si  auxihary  fire  appliance 
(1908),  Kanawha  (1909),  Marine  Rex  (1905),  MetropoHtan  (1905), 
Metropolitan  No.  2  (1905),  Minimax  (1905.  IJ-gailon  machine,  rated 
at  2h  gallons,  1907),  Monarch  (1906),  National  Standard  (1905), 
National  (1906),  New  York  (1907),  Patrol  (1905),  Phoenix  (1905), 
Protector  (1908),  Pyrene  (1908),  Perfect  (size  3,  seamless  steel,  1910), 
Premier  (1910),  Quick  Action  (1905),  Queen  (1907),  Railway  and 
Marine  (1905),  Regina  (1905),  Rex  (1905),  Royal  (1905),  Rescue 
(1910.)  Salvage  (1905),  Standard  (1905),  Stempel  (1905),  Seagrave 
Model  (1908),  Sieben  chemical  fire-extinguishing  hose  nozzle  (1908), 
Safetv  (1910),  Success  (3  gallons,  1910),  Underwriters  (1905), 
United  States  (1905),  United  States  2d  style  (1905),  Utica  No.  2 
(without  hose,  1905),  Utica  No.  3  (without  hose,  1905),  Utica  No.  7 

(with  stopcock  and  w^ithout  hose,  1906),  Utica  No.  8  (with  stopcock 
and  without  hose,  1906),  Universal  (1907),  Victor  (1905),  and  Yost 
(1908). 

Little  Giant  (of  the  pump  type  and  3-gallon  capacity,  1905). 
McLaughlin  chemical  fire  pail,  hermetically  sealed,  of  3  gallons  each; 

2  allowed  for  use  in  lieu  of  one  2  ̂-gallon  chemical  fire  extinguisher 
and  4  in  lieu  of  1 2  ordinary  water  pails. 

Fire  extinguishers  approved  for  use,  but  not  allowed  as  substitute 
for  the  fire  extinguishers  required  by  section  13,  Rule  IV: 

American  (1905),  Excelsior  (1905),  Ever  Ready  Standpipe  System 
(1907),  Echpse,  dry  dust  (1909),  Fyricide  (1905),  Motor  Rex  (1905), 
Nevermyss  without  hose  (1905). 

TANK. 

Safety  fire-bucket  tank.  No.  1  containing  6  10-quart  buckets,  and 
and  No.  2  containing  6  14-quart  buckets,  with  chemical  preparation. 
(1910.) 

APPARATUS    FOR    EXTINGUISHMENT    OF    FIRE    IN    COMPARTMENTS  OF 
STEAMERS. 

Clayton  fire-extinguishing  system.  (1905.) 
Grinneli  automatic  sprinkler.  (1909.) 

LIFEBOAT  DISENGAGING  APPARATUS. 

Boat  automatic  releasing  device,  presented  by  Bouchard  &  Killian, 
Milwaukee,  Wis.  (1909.) 
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Duinkers  boat-releasing  device,  Eoyal  Dutch  West-India  Mail, 
New  York,  N.  Y.^  (1909.) 

Hunt  automatic  bo  at -releasing  device,  Charles  Hunt,  New  York, 
N.  Y.  (1909.), 

Interisland  disengaging  boat  hook,  presented  by  Capt.  A.  Tullett, 
Honolulu,  Hawaii;  approved  for  use  only  in  Hawaiian  waters.  (1909.) 

Mills  patent  boat-disengaging  gear,  presented  by  WilHam  Mills 
Company  (Limited),  Sunderland,  England.  (1906.) 
Murray  boat-disengaging  apparatus,  A.  Luckhurst,  New  York, 

N.  Y.  ̂ 1909.) 
New  England  Navigation  Company's  standard  boat-disengaging 

gear.  (1906.) 
Raymond  boat-releasing  apparatus,  presented  bv  James  R.  Rav- 

mond.  New  York,  N.  Y.  (1906.) 

Boat-detaching  device,  presented  by  Henry  E.  Rottmer,  Washing- 
ton, D.  C,  approved  only  when  installed  with  the  lever  fitted  so  as  to 

be  conveniently  operated  by  the  officer  of  the  boat.  (1906.) 
Randle  patent  boat-disengaging  apparatus,  presented  by  the  New 

York  Shipbuilding  Company,  Camden,  N.  J.  (1907.) 
Semple  &  Ward  boat-disengaging  apparatus,  presented  by  Capt. 

Allen  Luckhurst,  International  Navigation  Company,  New  York, 
N.  Y.  (1907.) 

Boat-detaching  hook,  presented  by  Chas.  E.  Wicks,  Norfolk,  Va. 
(1909.) 

Young's  lifeboat  releasing  device,  presented  by  Kinney  Bros., 
Buffalo,  N.  Y.  (1909.) 

WHISTLES  FOR  MOTOR  VESSELS. 

Electro-corno  whistle,  presented  by  The  Elkhart  Dry  Battery  and 
Signal  Co.,  Elkhart,  Ind.  (1910.) 

Holtzer-Cabot  electric  horn,  The  Holtzer-Cabot  Electric  Com- 
pany Brookline,  Mass.  (1909.) 

Jones  electric  horn,  presented  by  Joseph  W.  Jones,  New  York,  N.  Y. 
(1910.)    Any  other  like  device  equally  efficient  is  allowed  for  use. 
Klaxon  warning  signals,  electric  and  hand  actuated,  for  use  on 

motor  vessels,  presented  by  MiUer  R.  Hutchinson,  New  York,  N.  Y. 
(1909.)    Any  other  device  equally  efficient  also  allowed  for  use. 

PIPE  BOILERS. 

[Boilers  and  ateam  generators  not  constructed  of  riveted  iron  or  steel  plates,  approved 
under  section  4429,  Revised  Statutes.] 

F.  D.  Althouse,  New  York,  N.  Y.  (1889.) 
F.  S.  Allen,  New  York,  N.  Y.  (1884.) 
Almy  Water  Tube  Boiler  Company,  Providence,  R.  I.  (Types  A, 

B,  and  C,  1890;  types  D  and  E,  1897.) 
George  W.  Arrowsmith,  Fort  Niagara,  N.  Y.  (1894.) 

American  Fire  Engine  (.'ompany,  Cincinnati,  Ohio.  (1900.) 
Authentic  water-tube  boiler,  Bugbec  &  Eaycock,  Cliicago,  111. 

(1901.) 
Acme  boiler,  Detroit  Water  Tube  Boiler  Company,  Detroit,  Mich. 

(1902.) 
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J.  L.  Anderson,  Seattle,  Wash.  (1904.) 
A.  Perrv  Blivin,  Brooklyn,  N.  Y.  (1885.) 
George  B.  Bra^^ton,  Providence,  K.  I.  (1885.) 
The  Belleville  boiler,  presented  by  Miers  Coryell,  of  New  York. 

(1887.) 
Brigham  &  Markham,  Hartford,  Conn.  (1889.) 

Braggin's,  Rochester  Machine  Tool  Yv^orks,  Rochester,  N.  Y. 
(1889.) 

Bowdish,  Skaneateles,  N.  Y.  (1890.) 
John  E.  F.  Bartlett,  Brooklvn,  N.  Y.  (1891.) 
Alfred  Box  &  Co.,  Philadelphia,  Pa.  (1892.) 
Ira  Bradley,  Maiden,  Mass.  (1892.) 
Augustus  Bailey,  Spuyten  Du}^al,  N.  Y.  (1893.) 
George  D.  Bower,  Trenton,  N.  J.  (1893.) 
Babcock  &  Wilcox,  New  York,  N.  Y.  (1894.) 

L.  Boyer's  Sons,  New  York,  N.  Y.    (1894,  1901.) 
Buschmann  &  Layman,  Baltimore,  Md.    (1895,  1897.) 
John  Bonner,  Tiburon,  Cal.  (1895.) 
C.  R.  Benton,  Yergennes,  Yt.  ̂   (1896.) 
Buckley  patent  water-tube  pipe  boiler,  Rochester  Machine  Tocl 

Works,  Rochester,  N.  Y.  (1896.) 
Barr,  Reynolds  &  Co.,  Rochester,  N.  Y.;  E.  P.  Clapp  boiler  No.  1. 

(1897.) 
George  Bolland,  Pittsburg,  Pa.  (1897.) 
Bretherton  boiler,  James  C.  Wignall,  Philadelphia,  Pa.  (1897.) 
A.  J.  Beach,  Moline,  111.  (1898.) 
Joseph  G.  Brassard,  Central  Falls,  R.  1.  (1898.) 
Edward  Bounds,  Pittsburg,  Pa.  (1898.) 
James  II.  Brown,  Boston,  Mass.  (1898.) 
Barr  &  Creelman,  Rochester,  N.  Y.  (1900.) 
W.  J.  Boland,  Chicago,  111.  (1900.) 
Bugbee  &  Laycock,  Chicago,  111.  Authentic  vvater-tiibe  boiler. 

(1901.) 

Barton  Boiler  Company,  Chicago,  111.;  Barton's  Flash  boiler. 
(1904.) 

'The  Bonson  furnace  boiler,  Chicago,  111.  (1905.) 
Fred  A.  Ballin,  Portland,  Oreg.    (1906;  types  Nos.  2  and  3,  1909.) 
B.  F.  Binnix,  Washington,  D.  C.  (1906.) 
E.  W.  Bailey,  Portsmouth,  Va.  (1907.) 
Barnes  pipe  boiler,  presented  by  Pierre  Barnes,  Seattle,  Wash. 

(1909.) 
C.  H.  Caswell,  Newport,  R.  I.  (1887.) 
Miers  Coryell,  New  York;  the  Belleville  boiler.  (1887.) 
Copeland  boiler,  when  composed  in  all  its  parts  of  wrought  iron, 

copper,  brass,  or  steel;  Northrop  Manufacturing  Company.  (1888.) 
H.  B.  Gumming,  Maiden,  Mass.  (1889.) 
C.  B.  Crowley  &  E.  B.  Browne,  Brooklyn,  N.  Y.  (1889.) 
Clapp  &  Jones  Manufacturing  Company,  Hudson,  N.  Y.  (1889.) 

Crav/ford  &  Saunier's,  Newark,  N.  J.  CTassaic,"  1890;  ''Gem,'' 1891.) 

Cruikshank's,  Providence,  R.  I.  (1890.) 
E.  J.  Copeland,  New  York,  N.  Y.  (1891.) 

''Gary's  steam  generator  changed  from  "Gray's,"  Providence, R.  1.  (1891.) 
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Edward  S.  Clark,  Boston,  Mass.    (1891,  1895,  1898.) 
Clonbrock  Steam  Boiler  Company,  Brooklyn,  N.  Y.    (1891,  1902.) 
Clay  &  Torbensen,  Camden,  N.  J.  (1892.) 
Cole  &  Keinhart,  Camden,  N.  J.  (1892.) 
Louis  S.  Clark,  Pittsburg,  Pa.  (1893.) 
A.  E.  Corey,  Allegheny,  Pa.  (1893.) 
CoUer  Yacht  and  Engine  Works,  Detroit,  Mich.;  Coller  sectional 

boiler.    (1893,  1895.) 
E.  P.  Clark,  New  York,  N.  Y.  (1894.) 
The  Coulter  &  McKenzie  Machine  Company,  Bridgeport,  Conn. 

(1894.) 
Christiansen  marine  boiler;  John  A.  Duggan,  Boston,  Mass.  (1894.) 
C.  R.  Cowley,  Brooklyn,  N.  Y.  (1895.) 
Baylies  C.  Clark,  New  York,  N.  Y.  (1896.) 
J.  F.  Craig,  Toledo,  Ohio ;  Craig  water-tube  boilers,  Nos.  1  and  2. 

(1896.) 
E.  P.  Clapp  boiler  No.  1;  Barr,  Reynolds  &  Co.,  Rochester,  N.  Y. 

(1897.) 
William  Cramp  &  Sons,  Philadelphia,  Pa. ;  Yarrow  type  No.  2,  and 

Niclausse  water-tube  boiler.  (1897.) 
W.  T.  Clark,  Boston,  Mass.  (1897.) 
Osceola  Currier,  Newark,  N.  J.  (1897.) 
E.  P.  Chancellor,  Parkersburg,  W.  Va.  (1898.) 

J.  Castleman,  Brooklyn,  N.  Y.;  T.  F.  Morrin's  pipe  boiler.  (1898.) 
James  Carnegie,  New  York,  N.  Y.;  Type  '^B.'^  (1899.) 
Peter  Cone,  Jacksonville,  Fla.  (1899.) 
Ed  Cheetham,  Detroit,  Mich.  (1900.) 
Chas.  R.  Cowley  and  Howell  C.  Cooper,  Everett,  Mass. ;  Cowley  and 

Cooper  boiler.  (1901.) 

Charles  D.  Casad,  Seattle,  Wash.    (1902.)  ' C.  B.  Clark,  South  Brewer,  Me.  (1902.) 
B.  F.  Cook,  Fort  Pierce,  Fla.  (1902.) 
E.  J.  Codd,  Baltimore,  Md.;  Smith  patent  boiler.  (1904.) 
Will  F.  Cook,  Oshkosh,  Wis.  (1906.) 
E.  G.  Durant,  for  using  petroleum.  (1888.) 
L.  D.  Davis,  Erie,  Pa.    (1891,  1894,  1898.) 
Anson  C.  Dearing,  Detroit,  Mich.  (1894.) 
Charles  De  Vore,  Philadelphia,  Pa.  (1894.) 
J.  J.  Driscoll,  Stapleton,  N.  Y.  (1894.) 
George  E.  Dow,  Seattle,  Wash.  (1894.) 
John  A.  Duggan,  Boston,  Mass. ;  Christiansen  marine  boiler.  (1894.) 
J.  W.  Dawson,  Wyandotte,  Mich.  (1895.) 
E.  N.  Drouillard,  Wyandotte,  Mich. ;  Drouillard  water-tube  boiler 

No.  1.  (1896.) 
Robert  Don,  Stockton,  Cal.  (1897.) 
Dearing  water-tube  boiler,  Detroit,  ̂ lich.  (1897.) 
Detroit  Screw  Works,  Detroit,  Midi. ;  Taylor  boiler.  (189S.) 
A.  D.  Davis,  Yonkers,  N.  Y.  (1899.) 
Detroit  Water-Tube  Boiler  Company,  Detroit,  Mich.  (1899.)  The 

''Acme"  boiler.  (1902.) 
W.  E.  Dickey,  New  York,  N.  Y.;  ])orcupine  boiler.  (1902.) 
C.  F.  Daven[)()rt,  Brooklyn,  N.  Y.,  assigned  to  Empire  State  Engi- 

neering (>()m[)any.  New  York,  N.  Y.  (1904.) 
WiUiam  F.  Diivul,  Jersey  City,  N.  J.  (1904.) 
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Dobler  boiler  attachment  or  water  heater;  presented  by  W.  R. 
Miller,  New  York,  N.  Y.  (1906.) 

F.  W.  Edwards,  Bayonne,  N.  J.  (1899.) 
Benjamin  P.  Emerv,  Kennebunkport,  Me.  (1899.) 
Henrv  Ernst,  New  York,  N.  Y.  (1901.) 

A.  C.^Evans,  Norfolk,  Va.  (1901.) Farnie  &  Geer,  Syracuse,  N.  Y. ;  the  Farnie  boiler,  steam  pressure 
to  be  allowed  on  such  boiler  as  the  bracing  will  entitle  the  same  to 
carry.  (1887.) 

Hugo  L.  Frederick,  copper  boiler.  (1889.) 
Wilham  Fla^gs,  Brooklyn,  N.  Y.  (1891.) 
Charles  W.  Foster,  New  Haven,  Conn.    (1892,  1894,  1895.) 
W.  S.  Fairchild,  Newark,  N.  J.  (1892.) 
Walter  B.  Fowler,  Lawrence,  Mass.  (1892.) 
H.  H.  Frederick,  New  Orleans,  3  horsepoww.  (1893.) 
Thomas  Fearon,  Yonkers,  N.  Y.    (1893,  1895,  1897.) 
Fenlavson  cfe  Popkins,  Detroit,  Mich.  (1893.) 
John  A.  Flajole,  Bay  City,  Mich.  (1894.) 
WilUam  Flagg,  Bayonne,  N.  J.    (1895,  1898.) 
H.  E.  Frauz,  steam  generator;  presented  by  J.  H.  Mittendorfl, 

Washington,  D.  C.  (1895.) 
A.  W.  Finlayson,  Detroit,  Mich.  (1896.) 
Fore  River  Engine  Companv,  Wevmouth,  Mass.  (1897.) 
Samuel  M.  Gray,  Providence,  R.  1.    (1890,  1896.) 
Goodridge  attachment  for  oil  boilers.  (1891.) 

''Gem"  boiler,  Crawford  &  Saunier,  Newark,  N.  J.  (1891.) 
J.  M.  Glover,  Baldwin,  Long  Island,  New  York.  (1892.) 
James  S.  Gedeolm,  Cleveland,  Ohio;  pipe  boiler.  (1892.) 
Griswold  pipe  generator,  Henrv  Suttor.  (1893.) 
E.  U.  Gibbs,  Elmira,  N.  Y.  (1894.) 
C.  F.  Gallion,  Baltimore,  Md.  (1895.) 
T.  W.  Godwin  &  Co.,  Norfolk,  Va.  (1896.) 
Gas  Engine  and  Power  Company  and  Charles  L.  Seabury  &  Co., 

New  York,  N.  Y.  (Tvpes  ̂ 'E,"  ''Alga,"  and  "Enterprise,"  1898; 
"Kanawha"  type,  1899;  "D  improved"  and  "E  improved,"  1893.) 
See  S — Charles  L.  Seabury  &  Co. 

Siren  Galhher,  Normal,  Ky.  (1898.) 
F.  G.  Gibson,  Dorchester,  Mass.  (1899.) 
Thomas  Gowen,  Seattle,  Wash.  (1908.) 
Herreshoff,  Bristol,  R.  I.    (1873,  1878,  and  1898.) 
S.  P.  Hedges,  Greenport,  N.  Y.    (1885,  1889,  1895.) 
Hazelton  Companv,  water-tube  porcupine  boiler.  (1886.-) 
V.  R.  Hyde,  Portland,  Oreg.;  the  H.  Statesmen  boiler.  (1886.) 
The  Hartley  boiler;  presented  by  the  Pioneer  Iron  Works,  Brook- 

lyn, N.  Y.  (1887.) 
Holienstein,  Newark,  N.  J.  (1890.) 
T.  Hansen,  Boston,  Mass.  (1891.) 
E.  Hayes,  Rochester,  N.  Y.  (1891.) 
F.  W.  Hyslop,  New  York,  N.  Y.  (1892.) 
Gardener  C.  Hawkins,  Boston,  Mass.  (1892.) 
H.  J.  Hancock,  New  York,  N.  Y. ;  Howard  steam  generator. 

(1893.) 
A.  C.  Harding,  Chicago,  111.  (1893.) 
Henry  Haenel,  vSt.  Augustine,  Fla.  (1894.) 
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George  H.  Holmes,  Gardiner,  Me.  (1894.) 
Hampden  Hyde,  Rochester,  N.  Y.  (1894.) 
Heine  safety  boiler,  by  E.  D.  Meier,  St.  Louis,  Mo.  (1895.) 
George  Harden,  Detroit,  Mich.  (1895.) 
Wilham  H.  Herbertson,  Cadwallader,  Pa.  (1896.) 
Henry  A.  House,  Bridgeport,  Conn.  (1897.) 
Henry  E.  Hull,  Clinton,  Conn.  (1899.) 
George  L.  Haman,  Detroit,  Mich.  (1901.) 
Gordon  H.  Hardie,  Victoria,  British  Columbia.  (1902.) 
C.  W.  Hawkes,  Chicago,  111.  (1906.) 
Frank  A.  Hensley,  San  Antonio,  Tex.;  porcupine  boiler.  (1906.) 
Hohenstein  marine  boiler;  presented  by  Oil  City  Boiler  Works, 

New  York,  N.Y.  (1907.) 
International  Power  Company,  Providence,  R.  I.  (1900.) 

Ernest  A.  John's  boiler.  New  York,  N.  Y.  (1892.) 
J.  B.  Jardine,  San  Francisco,  Cal.  (1894.) 
J.  R.  Jackson,  McKeesport,  Pa.  (1894.) 
W.  E.  Jenkins  and  A.  Stokey,  Tacoma,  Wash.  (1900.) 
Geo.  E.  Jones,  Newark,  N.  J.  (1900.) 
Ernest  N.  Janson,  Washington,  D.  C.  (1901.) 
Johnson  Service  Company,  Milwaukee,  Wis.  (1907.) 
John  R.  Karstendick,  New  Orleans,  La.  (1884.) 
Charles  L.  Kraemer,  New  York,  N.  Y.  (1898.) 
J.  H.  King,  Daytona,  Fla.  (1899.  Modification,  1900,  presented 

by  J.  B.  Sloan,  Jacl^sonville,  Fla.) 
Chas.  Kellogg,  Athens,  Pa.  (1900.) 
Geo.  Kriil  &  Bro.,  Baltimore,  Md.  (1900.) 

Charles  H.  Kimball,  Plattsburg,  N.  Y.;  ̂ 'Kaelma"  boiler.  (1902.) 
C.  W.  Krotz,  New  Orleans,  La.  (1903.) 
Keep  &  Co.,  Portland,  Oreg.  (1904.) 
Lidback  Manufacturing  Companv,  Portland,  Me.  (1890.) 
J.  Lacroix  and  Ed  Rey,  New  Orleans,  La.    (1892,  1898.) 
Laughlen  &  Co.,  Pittsburg,  Pa.  (1893.) 
John  H.  Lutz,  Michigan  City,  Ind.  (1894.) 
J.  H.  &  J.  D.  Lucas,  St.  Louis,  Mo.  (1895.) 
L.  W.  Loomis,  Carrollton,  111.  (1896.) 
William  H.  C.  Lyons,  Philadelphia,  Pa.  (1896.) 
Paul  W.  Lichtenberger,  Philadeli)liia,  Pa.  (1897.) 
Luippold  Bros.,  Buffalo,  N.  Y.  (1897.) 
Geo.  Lawley  &  Son  Corporation,  Boston,  Mass.  (1900.) 
Harry  Lawson,  Jersey  City,  N.  J.  (1900.) 
Joseph  C.  Lesley,  St.  Albans,  Vt.  (1900.) 
S.  C.  Lighthill,  Allegheny,  Pa.  (1900.) 
W.  S.  Lowe,  Lima,  Ohio.  (1900.) 
L.  A.  Langmaid,  Bath,  Me.  (1901.) 
Ilarrv  Lawson,  New  York,  N.  Y.  (1904.) 
U.  G:  Lee,  Chicago,  III.  (1904.) 

Ix)comotive  boiler;  presented  l)y  tlie  Locomobile  C^ompany  of 
America,  (^licago.  111.  (1904.) 

E.  W.  Milhird,  Troy,  N.  Y.  (1889.) 
C.  B.  Moslier,  Amosburv,  Mass.  (1891.) 

^'McQueen"  boiler;  SniHvan  &  Elder,  An)any,  N.  Y.  (1891.) 
TIh^  Morrill  ('lijuax  steam  generator,  Cloidmx'k  Steam  Boiler  Co., 

Brooklyn,  i\.  Y.    (1891.    Improved  boiler,  1902.) 
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T.  F.  Morrin's  pipe  boiler;  J.  Castleman,  Brooklyn,  N.  Y.  (1898.) 
T.  F.  Morrin,  Brooklyn,  N.  Y. ;  horizontal  and  vertical  types  of 

water-tube  boiler.  (1900.) 
Frank  Malioney,  New  York,  N.  Y. ;  a  horizontal  boiler  and  a  ver- 

tical boiler.  (1892.) 

McBride  Bros.'  boiler,  Philadelphia,  Pa.  (1892.) 
C.  McDonagh,  Hancock,  Mich.  (1892.) 
E.  A.  Magee,  Brooklvn,  N.  Y.  (1893.) 
Joseph  Mohr,  Chicago,  111.  (1893.) 
I.  G.  Morgan,  Seattle,  Wash.  (1894.) 
W.  W.  Moore,  Eugene,  Oreg.  (1894.) 
R.  Munroe  &  Son,  Pittsburg,  Pa.  (1894.) 
E.  D.  Meier,  St.  Louis,  Mo.;  Heine  safety  boiler.  (1895.) 
J.  H.  JMittendorff ,  Washington,  D.  C. :  H.  E.  Frauz  steam  generator 

(1895.) 
W.  J.  McCaffrev  and  Charles  Hilbert,  Sing  Sing,  N.  Y.  (1895.) 
John  Mohr  &  Sons,  Chicago,  111.  (1896.) 
August  Miller,  Jefferson  Parish,  La.  (1897.) 
G.  F.  Martin,  St.  Joseph,  Mich.  (1897.) 
George  F.  Martin,  Benton  Harbor,  Mich.  (1898.) 
George  H.  Mallett,  West  Chester,  N.  Y.  (1898.) 
J.  W.  McQueen,  Detroit,  Mich.  (1899.) 
Edward  J.  Moore,  Philadelphia,  Pa.  (1899.) 
Tug  Maytham,  Houghton,  Mich. ;  copper  fire  furnace,  special  (1899.) 
Walter  MacFarlane,  Seattle,  Wash.  (1900.) 
Marine  Iron  Works,  Chicago,  111.  (1901.) 
Philip  J.  Miller,  Annapolis,  Md.  (1903.) 
James  McCartney,  Mobile,  Ala.  (1904.) 
Charles  D.  Moslier,  Mosher  Water  Tube  Boiler  Company,  New 

York,  N.  Y.,  types  A  and  B.  (1904.) 
The  W.  D.  McNaull  water- tube  boiler.    Toledo,  Ohio.  (1905.) 
Miner  flash  steam  generator,  Winthrop  Waite,  New  York,  N.  Y. 

(1907.) 
James  J.  Morris,  Nashville,  Tenn.,  flash  boiler.  (1910.) 
Northrop  Manufacturing  Company;  Copeland  boiler,  when  com- 

posed in  all  its  parts  of  wrought  iron,  copper,  brass,  or  steel.  (1888.) 
Niclausse  water- tube  boiler;  William  Cramp  &  Sons,  Philadelphia, 

Pa.  (1897.) 
New  York  Safety  Steam  Power  Company,  New  York,  N.  Y.;  the 

Worthington  boiler.  _  (1891,  1897.) 
New  York  Shipbuilding  Company,  Camden,  N.  J.  (1902.) 
Nott  Marine  boiler,  Nott  Fire  Engine  Company,  Minneapolis,  Minn. 

(1906.) 
Harvey  T.  Nve,  Toledo,  Ohio.  (1908.) 

Ofeldt's,  Newark,  N.  J.  (1889.) 
Marvin  E.  Otis,  Rochester,  N.  Y.  (1891.) 
William  Oldman,  jr.,  Buffalo,  N.  Y. ;  horizontal  and  vertical  boilers. 

(1896,  1897.) 
Charles  Ogle  and  James  Hall,  Jefferson ville,  Ind.  (1897.) 
F.  W.  Ofeldt  &  Sons,  Brooklyn,  N.  Y.  (1901.) 
James  E.  Orme  and  Henry  H.  Orme,  St.  Paul,  Minn.  (1902.) 
Oil  City  Boiler  Works,  New  York,  N.  Y. ;  Hohenstein  marine  boiler. 

(1907.) 
August  Ofeldt,  New  York,  N.  Y. ;  circular  pipe  boiler  and  sc^uare 

pipe  boiler.  (1909.) 
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Pioneer  Iron  Works,  Brooklyn,  N.  Y.;  the  Hartley  boiler.  (1887.) 

'Tassaic"  boiler,  Crawford  &  Saunier,  Newark,  N.  J.  (1890.) 
M.  H.  Plunkett,  boiler,  Nos.  1  and  2,  Baltimore,  Md.  (1892.) 
Perkins  &  Richmond,  Grand  Rapids,  Mich.  (1894.) 
Frank  Printz,  New  Orleans,  La.  (1895.) 
Chcirles  S.  Parker,  Orange,  Tex.  (1895.) 
R.  C.  Price,  Allegheny,  Pa.  (1895.) 
George  E.  &  Charles  A.  Painter,  Pittsburg,  Pa.  (1896.) 
William  E.  Plummer,  jr.,  Buffalo,  N.  Y.  (1896.) 
Joseph  ProYuncher,  East  Providence,  R.  I.     (1896,  1898.) 
D.  A.  Park,  Brooklyn,  N.  Y.  (1897.) 
Dr.  E.  L.  Parker,  Detroit,  Mich.  (1898.) 
J.  E.  Parker,  Chicago,  111.  (1900.) 
Archibald  Pifer,  Braidentown,  Fla.  (1900.) 
Parker  Boiler  Company,  Philadelphia,  Pa.  (1901.) 

Thomas  B.  Perkins,  Grand' Rapids,  Mich.  (1901;  improved  por- 
cupine boiler,  1903.) 

S.  T.  Powers,  New  Orleans,  La. ;  porcupine  boiler.  (1903.) 
Pearson  Manufacturing  Com_panv,  Allegheny,  Pa.;  Pittsburgh 

boiler.  (1904.) 

Park  water-tube  boiler,  by  the  Aultman  and  Taylor  Machinery 
Company,  Mansfield,  Ohio.  (1905.) 

E.  E.  Roberts,  New  York.  (1883.) 

Rochester  Machine  Tool  Works,  Rochester,  N.  Y.;  Braggin's  boiler 
(1889,  1894);  Bucklev  patent  water-tube  pipe  boiler  (1896). 

Martin  R.  Ruble,  Newark,  N.  J.  (1891.) 
F.  J.  Robinson,  Detroit,  Mich.  (1891.) 
D.  Rousseau,  New  York,  N.  Y.  (1894.) 
C.  Reinhardt,  Baltimore,  Md.  (1895.) 
Roberts  water-tube  boiler.  New  York,  N.  Y.  (1883);  improvements 

in  boiler  (1895) ;  tvpes  F,  G,  H,  and  I  (1897). 
J.  B.  Rives,  St.  Paul,  Minn.;  Waterous  boiler.  (1896.) 
Phil  Rohan,  St.  Louis,  Mo.;  Western  water-tube  boiler.  (1898.) 
Jacob  Ruf,  Newark,  N.  J.  (1899.) 
T.  W.  Rucker,  St.  Louis,  Mo.  (1899.) 
Erdix  Rounds,  Owensboro,  Ky.  (1900.) 
A.  L.  Rhodes,  West  Superior,  Wis.  (1902.) 
Racine  Boat  Manufacturing  Company,  Muskegon,  Mich.;  Racine 

water-tube  boiler.  (1904.) 
Risdon  Iron  Works,  San  Francisco,  Cal.  (1904.) 
Risdon  Iron  and  Locomotive  Works,  San  Francisco,  Cal.  (1910.) 
Josiah  Robinson,  Watervliet,  N.  Y.  (1904.) 
C.  M.  Ravmond  steam  boiler,  The  Dieter  Steam  Engine  Company, 

New  York,  N.Y.  (1905.) 
Charles  G.  Rogers,  water-tube  boiler  (modified  form  Roberts  coil 

boiler),  Pittsburg,  Pa.  (1905.) 
James  J.  Rohan,  St.  Louis,  Mo.  (1908.) 
Charles  A.  Rush,  San  Francisco,  Cal.  (1909.) 
The  Shipman  boiler,  for  using  petroleum.  (1886.) 
The  IL  Statesmen  boiler,  presented  by  V.  R.  llvde,  Portland,  Oreg. 

(1886.) 
James  B.  Stead,  sectional  water-tube  boilers,  Nos.  1  and  3.  (1888.) 
Charles  L.  Seabury,  Nyack,  N.  Y.     (1889,  1S91,  1S94,  1895,  1897.) 

See  (J,  (las  Engine  and  l\)wer  Company  and  Charles  L.  Seabury  &  Co. 

W.  J.  Sanderson's,  Syracuse,  N.  V.  (1890.) 
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Harris  K.  Stroud's,  Hastings,  Minn.  (1890.) 
Sullivan  &  Ehler,  Albany,  N.  Y.;  ''McQueen.''  (1891.) 
Thomas  L.  Sturtevant,  Boston,  Mass.    (1891,  1892,  1895.) 

Shortt  Duplex  Boiler  Compan}-,  New  York,  N.  Y.  (1892.) 
W.  D.  Smith,  Detroit,  Mich.  (1892.) 
Henrv  Sutter,  Griswold  pipe  generator  and  Sutter  sectional  porcu- 

pine boiler.  (1893.) 
Stillman  Saunders,  Providence,  R.  I.  (1893.) 
Seachrist  &  Parker,  Erie,  Pa.  (1893.) 
Lewis  Saunders,  Lawrence,  Mass.  (1894.) 
Lee  H.  Stevens,  New  Albany,  Ind.    (1894,  1895.) 
B.  T.  Squier,  New  York,  N.  Y.  (1895.) 
WiUiam  Skelton,  jr.,  Buffalo,  N.  Y.  (1895.) 
Halcyon  Skinner,  Yonkers,  N.  Y.  (1895.) 
Horace  See,  New  York,  N.  Y.  (1895) ;  improvements  Nos.  1  and  2 

(1904). 
Jacob  H.  Smith,  Baltimore,  Md.  (1895.) 
Isaac  E.  Shepardson,  Providence,  R.  I.  (1896.) 
Richard  Spreckels  and  Walter  J.  Wayte,  San  Francisco,  Cal. 

(1898.) 
Charles  Stillwell,  Hampton,  Va.  (1898.) 
Wallace  Stebbins  &  Sons,  Baltimore,  Md.  (1900.) 
The  Schaffer  Machine  and  Manufacturing  Company,  Baltimore, 

Md.  (1902.) 
George  W.  Swartz,  Decatur,  Ala.;  porcupine  boiler.  (1902.) 
Emil  Santsche,  Eureka,  Cal.;  porcupine  boiler.  (1903.) 
Salamandrine  boiler,  manufactured  by  the  Salamandrine  Boiler 

Company,  Newark,  N.  J.;  presented  by  H.  L.  Ricks,  Eureka,  Cal. 
(1903.)  ̂ 
Schwing  &  Greaud,  Gramercy,  La.  (1904.) 
J.  A.  Shaw,  Newark,  N.  J.  (1904.) 
Smith  patent  boiler,  presented  by  E.  J.  Codd,  Baltimore,  Md. 

(1904.) 
Stickney  safety  steam  generator,  H.  R.  Stickne}^,  Portland,  Me. 

(1905.) 

Spokane  Machinery  Supply  Co.,  water- tube  boiler.  (1905.) 
Scott  Engine  and  Construction  Co.,  New  York,  N.  Y.    Types  A  and 

B.  (1908.) 
G.  E.  Tregurtha,  Boston,  Mass.    (1890,  1892.) 
Taylor  Bros.,  Trenton,  N.  J.  (1893.) 
B.  Louis  Toquet,  Westport,  Conn.    (1893,  1894.) 
IL  H.  Taylor,  Detroit,  Mich.  (1895.) 
Taylor  boiler,  Detroit  Screw  Works,  Detroit,  Mich.  (1898.) 
Taunton  Automobile  Company,  Taunton,  Mass. ;  porcupine  boiler. 

(1903.) 
Tabrett  &  Lewin,  San  Francisco,  Cal.  (1903.) 
W.  J.  Tierney  and  William  Marquez,  New  Orleans,  La.  (1895.) 
Winthrop  Thayer,  Boston,  Mass.  (1897.) 
Thornycroft  boiler,  Daring  and  Speedy  types.  Thorpe,  Piatt  & 

Co.,  New  York,  N.  Y.  (1897.) 
Thornycroft  boiler,  type  presented  by  Newport  News  Dry  Dock  and 

Ship  Building  Co.,  Newport  News,  Va.  (1910.) 
W.  M.  Towers,  Rome,  Ga.  (1897.) 
W.  C.  Thompson,  Philadelphia,  Pa.  (1897.) 
John  Trasher,  New  Orleans,  La.  (1902.) 
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William  R.  Thropp,  Trenton,  N.  J.  (1906.) 
Towne  water-tube  boiler,  presented  by  Benjamin  T.  Squier,  Brook- 

lyn, N.  Y.  (1906.) 
N.  A.  Uren,  Juneau,  Alaska.  (1907.) 
Emil  Volk,  New  York,  N.  Y.  (1894.) 

J.  Ji.  Vincent,  Palatka,  Fla.;  a  water-tube  boiler  and  a  porcupine 
boiler.  (1902.) 

Charles  Ward,  Charleston,  W.  Va.  (1883);  coil  boiler  and  "Navy" 
horizontal  pipe  boiler  (1894);  Ward's  torpedo-boat  boiler.  Ward's 
torpedo-boat  boiler  No.  2,  Ward's  straight-tube  launch  boiler  (1895); 
Ward's  Eoyal  Arch  or  Navy  boiler  (1897.) 

S.  Waterhouse,  Boston,  Mass.  (1884.) 
J.  W.  Walters  &  Co.,  sectional  water-tube  boiler.  (1888.) 
Wadham,  1315  Third  avenue.  New  York,  N.  Y.  (1890.) 
Worthington  water-tube  boiler.  New  York  Safety  Steam  Power 

Company,  New  York,  N.  Y.    (1891,  1897.) 
George  &  James  Warrington,  Chicago,  111.  (1891.) 
C.  A.  Wilkerson,  Lynn,  Mass.  (1892.) 
YVickes  Bros.,  East  Saginaw,  Mich.  (1893.) 
Warner  &  Papst,  San  Francisco,  Cal.  (1893.) 
George  L.  Wright,  North  Andover,  Mass.  (1894.) 
Samuel  T.  Winiams,  Baltimore,  Md.  (1894;  modification,  1899 

and  1900.) 
D.  Y.  Williams,  South  Haven,  Mich.  (1894.) 
W.  Frank  West,  Morris  Heights,  N.  Y.  (1895, 
George  Warrington,  Chicago,  111.    (1895,  1902.) 
Waterous  boiler,  J.  B.  Rives,  St.  Paul,  Minn.  (1896.) 
R.  Weston  &  A.  M.  Lemke,  Saginaw,  Mich.  (1896.) 
George  L.  Whittington,  Sea  Isle  City,  N.  J.  (1896.) 
Charles  P.  Willard,  Chicago,  111.  (1896.) 
Benjamin  A.  Wyatt,  Boston,  Mass.  (1897.) 
Charles  M.  Weber,  Cincinnati,  Ohio.  (1897.) 
Watson  &  Peterson,  Kansas  City,  Mo.  (1897.) 
Theodore  H.  Wyman,  Sebec,  Me.  (1897.) 
James  C.  Wignall,  Philadelphia,  Pa.;  Bretherton  boiler.  (1897.) 
Western  water-tube  boiler;  Phil  Rohan,  St.  Louis,  Mo.  (1898.) 
Egbert  P.  Watson,  Elizabeth,  N.  J.    (1898;  modification,  1900; 

porcupine  boiler,  1903.) 
Robert  White,  Brooklyn,  N.  Y.  (1899.) 
Beder  Wood,  Moline,  111.  (1899.) 
George  S.  Wolf,  West  Dover,  Ohio.  (1901.) 
E.  C.  Walker  Co.,  Louisville,  Ky.  (1907.) 
White  patent  steam  generator,  presented  by  The  White  Garage, 

Cleveland,  Ohio.  (1907.) 
Winthrop  Waite,  New  York,  N.  Y.,  the  Miner  flash  steam  generator. 

(1907.) 
H.  T.  Wood,  Pittsburg,  Pa.  (1908.) 
Whitc-Forster  steam  generator,  The  Babcock  &  Wilcox  Co.,  New 

York,  N.  Y.  (1909.) 
Yarrow  water-tube  boiler.  New  York,  N.  Y.  (1892.) 
Yarrow  type,  No.  2,  Wm.  Cramp  &  Sons,  Philadelphia,  Pa.  (1897.) 
Robert  R.  Zell  &  Co.,  Baltimore,  Md.  (1894.) 
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P^xcursion,  regulations  regarding   110 
Ferry,  life-saving  equipment  on   109 Ocean  towed,  equipments  on   67 
Passenger,  life-saving  and  fire-figliting  equip- ment of   71 

Barrels,  fire,  on  passenger  steamers   82 
Bell.   See  Yog  bell;  Signals. 
Bell,  alarm,  required  on  certain  steamers  115 
Bending  test,  steel  and  iron  boiler  plates  11, 12 
Board  of  Supervising  Inspectors,  rules  of  order for  127 
Boat  drill   105 
Boiler  coverings,  removal  of,  at  annual  inspec- tions  Ill 
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For  repairs  of  stock,  testing  of,  at  mill   10 
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Bumped  heads  of   24 
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Copper  tubes  in   62 
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Fr  ed  water  for   50 
Fittings  of,  material  for  48,40 
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Flash   52 
Flat  surfaces  in,  stress  allowable  on   22 
Foreign-built,  admission  of,  to  American  reg- istry  14 
Fusible  plugs  in   51 
Gauge  cocks  of   52 
Girders  used  in   22 
Heads  of  24,62 
Western  rivers   CO 

Holes  in- Drilling  of   17,18 
For  pipe  connection,  reenforcement  of . .  46,  47 

Hydrostatic  test  of   18, 62 
Presence  of  both  local  inspectors  at   112 

Inspected,  report  of  local  inspectors  on  Ill 
Inspection  of   111,112 

B  y  new  engineer   94 
Malleable-iron  fittings  in   62 Manholes  in  shells  of   CO 
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Manufacturers'  affidavits  regarding   13 Name  plates  for   51 
Porcupine  type,  formula  for  determining  pres- sure on   01 
Pressures  allowable  on — Rule  for   17 
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Repairs  to,  engineer's  report  on   94 Safety  valves  for   52 
Lock-up,  to  prevent  excessive  steam  pres- sure  113 
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Stays  of— Manufacturer's  affidavit  regarding   21 Maximum  pitch  of   23 
Requirements  for   18 

Steam  gauges  of   52 
Stop  valves  for   59 
Thickness  of,  drilling  to  determine   18 
U  nsafe,  engineer's  report  on   94 Water  gauge  of   52 
Water-tube   62 

Copper  and  brass,  tubes  and  drums  in   62 
Drawings  for   62 
Hydrostatic  test  of   62 Pressure  allowable  on   61 

Western  river   CO 
Fenders  behind  '.  83 Which  have  been  used  for  other  purposes,,  use 

of,  as  marine  boilers   10 
Woodwork  near,  protection  of   £9 Boiler  shells: 
Cylindrical,  pressure  allowable  on   17 
Inspection  of  Ill,  112 

Bofler-tube  plate,  compressive  stress  allowable on   31 
Boiler  tubes: 
Lap-welded,  pressure  allowable  on   25 
Seamless  steel,  inspection,  testing,  and  gaug- 
ing of   27 

Bolts.   See  Socket  bolts;  Stay  bolts. 
Brass  tubes  in  water-tube  boilers   Gl 
Bridge,  navigator's,  exclusion  of  certain  per- sons from   92 

Buckets,  fire,  requirements  regarding  82,83 Bulkheads   80 
On  ferryboats   laS 

Butt  straps  on  boilers,  requirements  for   18 
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Paga 
Cable  for  communication  required  on  certain 
steamers   114 

Carley  life  float,  buoyancy,  etc.,  of   73 
Cast  iron  and  steel,  use  of,  in  boilers,  pipes,  and 
connections  48,62 

6ocks.   See  Sea  cocks;  Stop  valves. 
Color  blindness,  examination  of  licensed  officers 
for   104 

Cone  tops,  formula  for  pressure  allowable  on   42 
Copper  pipe,  use  of,  in  marine  boilers   45 
Copper  tubes,  use  of,  in  water-tube  boilers   62 
Cork,  loose  granulated,  life-preservers  of,  pro- hibition of   77 
Cotton,  baled,  how  bound  and  covered   83 

Diagonal  stays,  area  of   19 
Districts,  supervising,  territory  embraced  in   5 
Dock,  inspection  of  vessels  in   107 
"Doctor,  "use  of,  as  fire  pump   85 Documents,  official,  public  inspection  of  114 
Donkey  boilers,  requirements  for   18 
Draft  of  seagoing  vessels,  maximum,  to  be  re- 

corded in  log  book   Ill 
Drags,  requirements  for   79 

Eighth  district,  starting,  stopping,  and  backing 
signals  in   113 

Elevators,  steam  floating,  location  of  whistles of   112 
Engineers: 

Grades  of,  and  requirements  for  eligibility  to license   93 
Examination  of  boilers  and  machinery  by   94 
License  of  (see  Licenses)  93,94 
Report  of,  on  repairs  '.   94 Routes  of     93 

Equipments  approved  for  use  on  steam  ves- sels  129 
Evaporators,  steam  pressures  allowable  on   50 
Excursion  steamers  and  barges: 

Issuance  of  permits  for   109 
Lifeboats  and  life-saving  equipments  re- 

quired on   109 
Officers  required  on   110 
Regulations  regarding   109 

Feed  pipe.   See  Pipe. 
Feed  water  for  marine  boilers,  temperature  of. . .  51 
Feed-water  heaters,  pressure  allowable  on   50 
Fenders,  sheet-iron,  behind  boilers  of  western river  steamers   83 
Ferrosteel   48 
Ferry  barges,  life-saving  appliances  on   109 Ferryboats  >   108 
Uulkheadson  108 
Definition  of   108 
For  railroad  passenger  cars,  life-saving  equip- ments, etc.,  of   109 
Lifeboats  and  life-preservers  for   108 Watch  on   101 

Fifth  district,  starting,  stopping,  and  backing 
signals  in  partof   116 

Findings  of  inspectors  in  trials  of  licensed  offi- cers, nolificaf  ion  of   118 
Fire  alarm ,  general   105 
Fire  apparatus: 
Examination  of,  by  both  local  inspectors  112 
On  passenger  barges   09 On  vessels   81 

Fire  barrels,  rcfiuirements regarding   82 
I''iro  boats,  lifeboats  on   67 Fire  buckets,  re(iuirements  regarding  82,83 
Firedriilori  pas.sengcr steamers   105 
Firee.xtiiigiiisliers: 
Approved  for  use  on  steam  ve.s.sels   133 
(;h('itii(  ill , regulationsregarding   85 Fire  pi|)es,  re(|uiroiiientsfor   84,85 

Fire  r)uini)s,  requirementsfor  84,85 
Fisliing  vessels,  steam,  license  for  master  or mate  of   100 
Flanges  I  n  steam  and  feed  pipes  46, 47 Flash  boilers   52 
Flat  surfaces,  stress  allowable  on   22 
Float.   Sec  Life  float. 
Flues: 
Mraelrigof   42 
('orruguted,  thickness  of  measurement  of   41 

Page. 

Flues— Continued. 
Externally  fired  boilers   59 
Pressure  ailov/able  on,  formulas  for  37-43 
Adamson  type   41 
Brown  type   40 
Cone-shaped   42 
Corrugated   39 
Fox  type   40 
Having  sections  18  inches  long   41 
Leeds  suspension  bulb   39 
Morison  suspension  type  ,   39 
Purves  type   40 
Used  for  steam  chimneys  ^. .  43 
Vertical  type   42 

Reqirements  for  37-43 Socket  bolts  in   44 
Steam  chimney- Plain,  pressure  allowable  on  42,43 

Pressure  allowable  on   43 
Fog  bell  required  on  vessels,  size  and  material of   116 
Freight,  stowage  of,  duty  of  mate  to  supervise . .  10& Furnaces: 

Plates  extending  over,  requirements  for   17 Pressure  allowable  in   39 
Steel  for,  tensile  strength  and  elongation  re- 

quired  39 
See  Flues. 

Fusible  plugs,  requirements  for   51 

Gas  fire  apparatus   84 
Gauge  cocks  on  boilers   52 
Gauges: 
Steam,  on  boilers   52 
Water,  on  boilers   52 

Girders,  boiler,  formula  for  pressure  on   22 
Guns,  line-carrying   77 
Approved  for  use  on  steam  vessels   131 
Carriages  for,  numbering  of   79 
Manufacturer's  affidavit  of  test  of   78 
Powder  charge  for   78 

Gusset  stays   19 

Hatches,  covering  of   106 
Hawaiian  Islands,  license  for  master  or  mate  of 

coasting  vessels  in   101 
Heads,  boiler: Pressure  allowable  on   24 
Requirements  for   24 
Western  rivers   60 

Hemp,  baled,  how  bound  and  covered   83 
Hose,  fire,  test  and  inspection  of   86 
Hose,  fire,  when  may  be  uncoupled   86 
Hulls,  boring  of,  to  cletermine  soundness   104 

See  Inspection. 
Hydrostatic  test  of  boilers   18, 62 

Inflammable  articles,  certain,  prohibited  as 
stores  on  passenger  and  pleasure  steamers.  115 

Inflammable  material,  protection  of,  from  fire. .  83 
Inspection  of  steam  vessels   106 

Application  for   106 
Docked  for  repairs   107 
Employed  by  the  Government   106 
For  renewal  "of  certificate,  time  of   107 Hulls   107 
Reports  on,  by  local  boards   113 

Inspection  certificates: Period  of   107 
Revocation  or  suspension  of   107 
Signatures  to   107 

Inspectors: Duties  of   110 
Local   6 

Joint  examination  of  fire  apparatus  by   112 
Joint  test  of  boiler  by  hydrostatic  pressure 
by   112 Notification  of,  of  decisions  of  supervising 
inspector  and  issuance  of  permits  to  carry 
passengers   Ill Notification  of,  of  licenses  refused,  revoked, 
or  suspended  in  adjoining  districts   Ill 

Reports  by   111,113 Rules  for  government  of,  in  trials  of  licensed odicers   117 
Supervising   5 
Annual  reports  of   Ill 
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Inspectors— Continued . 

Appeal  to,  in  cases  of  trial  of  licensed  ofl5- cers   118 
Notification  to  local  inspectors  of  decisions 

of,  and  permits  to  carry  passengers  issued 
by   Ill 

Testimony  of,  method  of  obtaining  by  other 
inspectors   Ill 

Instruments  approved  for  use  on  steam  vessels.  129 Iron: 
Cast,  use  of,  in  boilers,  pipes,  and  connections.  50 
Malleable,  fittings  of,  in  boilers,  etc   62 

"Joint  rule''  for  examination  of  fire  apparatus and  hydrostatic  test  of  boiler   112 Joints: 
Of  steam  and  feed  pipes   46, 47 
Riveted  lap,  formulas  and  tables  for  pitch  of rivets  in   119 
Slip,  in  steam  pipes   47 

Kapok  life-preservers,  prohibition  of   77 
l.adders  on  passenger  steamers  and  barges   80 
Laws,  pilot,  issue  of,  to  licensees   92 Leeds  furnace   39 
Licenses,  officers': Application  for   89,117 

Engineers'— Classes  of  and  requirements  for   93,94 
Designation  of  tonnage  of  vessels  on   94 
For  motor  vessels   96 

Examination  for   88-92 
Notification  of  place  and  date  of   117 Place  of   88 

Ink  to  be  used  for   89 
Issued,  reports  on,  by  local  boards   113 
Light-House  Service,  special   91 Loss  of,  certificate  of   89 
Making  out  of   89 
Masters'— Examination  for  color  blindness  before 

granting  of   104 
For  Hawaiian  and  Forto  Rican  coasting vessels   101 
For  sail  vessels  of  over  700  gross  tons   99 
For  barges  carrying  passengers   101 
For  steam  pilot  boats   100 
For  steam  fishing  vessels   101 
For  steam  vessels  .'   90-98 For  unfamiliar  waters   92 
Issue  of  pilot  rules  and  regulations  with   92 

Mates'— Examination  for  color  blindness  before 
granting  of   104 

Examination  for,  inland  or  river  steamers. .  103 
For  Hawaiian  and  Torto  Rican  coasting vessels   101 
For  sail  vessels  of  over  700  gross  tons   99 
For  steam  fishing  vessels   101 
For  steam  pilot  boats   100 
For  steam  vessels   102, 103 

Method  of  obtaining   88 
New,  for  change  of  grade   90 
Pilots'   92 

Educational  requirement  for   92 
Examination  for  color  blindness  before 

granting  of   104 
Experience  required  for   103, 104 
Extension  of,  to  new  route   92 
For  unfamiliar  waters   92 
For  yachts  (owners)   100 
Issue  of  pilot  rules  and  regulations  with   92 

Refusal  of,  statement  of  reasons  for  117 
Refused,  report  of,  by  local  boards   113 Renewal  of   92 

Evidence  of  applicants'  title  to   91 For  new  waters   92 
Revocation  of   91 

For  drunkenness  and  other  misconduct   91 
Rules  of  practice  for  trials  for   117 

Revoked— New  licenses  to  former  holders  of   91 
Report  of,  by  local  boards   113 
Surrender  of   91 

Signatures  to   107 
Special,  eligibility  of  holders  of,  for  examina- 

tion for  higher  grade   91 
34147—10  10 
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Licenses,  officers'— Continued. 
Suspended — New  licenses  to  former  holders  of   91 

Report  of,  by  local  boards   113 Surrender  of   91 
Suspension  of   117 For  drunkenness  and  other  misconduct   91 

Rules  of  practice  for  trials  for   117 Lifeboats: 
Air  tanks  of   05 
Approved  for  use  on  steam  vessels   130 
Capacity  of,  determination  of   67 
Capacity  required  for  different-sized  vessels.  70, 71 Construction  of   65 
Disengaging  apparatus  for   133 
Drawings,  specifications,  and  name  plate  for  65 
Equipments  of   66 
For  ferryboats   108 
For  fire  boats   69 
For  Hawaiian  steamers   66 
For  ocean  vessels,  size  and  equipment  of.. .  67, 70 
For  passenger  sail  vessels   71 
For  small  passenger  steamers   69 
For  stern-wheel  towing  steamers   69 
Method  of  carrying   67 Life  floats: 
Carley,  buoyancy,  etc.,  of   73 
Wooden,  requirements  for   77 

Life-preservers: 
Approved  for  use  on  steam  vessels   130 
For  ferryboats   108 
For  sail  vessels   71 
Granulated  cork,  loose,  prohibition  of   77 
Kapok,  prohibition  of   77 
Requirements  for   71-76 

Life-raft  cylinders,  construction  of   72 Life  rafts: 
Approved  for  use  on  steam  vessels   129 
Buoyancy  and  equipments  of   72-74 Capacity  determined  by  test   74 
Drawings,  specifications,  and   name  plate for   71 
Granulated  cork,  loose,  prohibition  of   77 
Marking  of  capacity  on   72 

Light-House  Service,  special  license  for  officers of   91 
Lights,  unauthorized,  carrying  of  prohibited..  117 
Line-carrying  guns  and  projectiles   77 Approved  for  use  on  steam  vessels   131 
Crew  to  be  drilled  in  use  of,  and  drills  entered 

on  log   79 
Log  book: Draft  of  seagoing  vessels  to  be  recorded  in.  115 
Required  to  be  kept  on  certain  steamers  100 Lookout.   See  Watch. 

Low-water  gauge.   See  Water  gauge. 

Machinery: 
Approved  for  use  on  steam  vessels   129 
Inspection  of,  by  new  engineer   94 
Unsafe,  engineer's  report  of   94 Manholes  in  boilers   60 
Western  rivers   60 

Manufacturers'  afiidavits: 
Of  test  of  line-carrying  gun   78 
Regarding  marine  steam  boilers   13 Constructed  of  material  tested  at  the  mill. .  13 

Using  steel  braces   21 Masters: 
License  of  (see  Licenses)   90-99 
Licensed  master  required  on  every  steam  ves- sel of  over  100  tons  underway   96 
Passenger  steamers,   duties  of  (fire  drill, 
etc.)   105 Mates: 

Inland  or  river  passenger  steamers,  duties  of.  103 
License  of  {see  Licenses)   101, 103 

Means  of  escape  from  steamers   81 Motor  vessels: 
Engineer's  license  for   96 
Experience  on.  allowable  for  pilot's  license..  104 Whistles  on..:   115 

IVame  of  steamer,  marking  of,  on  equipments. .  81 
Name  plate:- On  boiler   51 

On  lifeboats  and  rafts   65,71 
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Page, 
Ninth  district,  starting,  stopping,  and  backing 

signals  in   116 
Officers,  licensed: 
Reports  of,  on  accidents   95 
Rules  and  regulations  regarding   87 
Trials  of,  rules  of  practice  for   117 

Officers,  Steamboat-Inspection  Service   5 
Official  records  and  documents,  public  inspec- tion of  .114 
Oil  allowed  as  stores  on  passenger  steamers  115 
Passengers,  deck  or  steerage,  assignment 

space  to   106 
Passenger  sail  vessels  and  barges: Ladders  on   80 

Life-saving  and  fire-fighting  equipment  of   71 Passenger  steamers: 
Definition  of   81,87 
Exclusion  of  certain  persons  from  bridge  and 

pilot  house  of   92 
Fire  drill,  etc.,  on   105 Ladders  on   80 
Lifeboats  for  68-71 
Oil  and  petroleum  on   115 
Stairways  on   80 Watchmen  on   104 

Petroleum,  refined: 
Carrying  of,  on  passenger  steamers   115 
Receptacles  for   115 

Pilot  boats,  steam,  license  for  master  or  mate  of.  100 Pilot  house: 
Exclusion  of  certain  persons  from   92 
Flashing  of  searchlight  into,  prohibition  of. . .  116 

Pilot  rules  and  regulations,  issue  of,  to  licensees .  92 Pilots: 
Extension  of  route  of   92 
Guidance  of,  by  rules  of  Board  of  Supervising 
Inspectors   104 

Illiterate,  issue  of  licenses  to   92 
License  of  (see  Licenses)   103-104 
Route  of,  extension  of  92, 104 

Pipes: 
Bilge   86 Cast  iron  and  steel  in   48 
Copper,  requirements  for   45 
Feed,  joints,  flanges,  etc.,  of   45-47 Fire   83 
Holes  for,  in  boilers,  reenforcement  of   47 
Main  steam,  thickness  of,  and  pressure  allow- able on   25 
Seamless  steel,  material,  inspection,  and  tests of   29 
Sounding   86 
Steam  — For  fire  extinguishing,  requirements  for   83 

Joints,  flanges,  etc.,  of   40,47 
Lap-welded,  annealing  of   47 
Lap-welded,  hydrostatic  test  of   47 Slip  joints  for   48 
Welded,  requirements  and  tests  for   47 Pitch: 

Of  rivets,  formulas  and  tables  to  determine . . .  119 
Of  stays,  maximum   23 Plates: 
Extending  beyond  cylindrical  shell  of  boiler 

over  furnuce,  requirements  for   17 
Lap  joints  in,  formulas  and  tables  of  pitch  of, rivets  for   119 
Sec  Boiler  plates. 

Plugs,  fusible,  in  boilers   51 
Porcupine-type  boilers,  pressure  allowable  on.  61 
Porto  Rico,  license  for  master  or  mate  of  coast- ing vessels  in   101 
Projectiles,  line-carrying   77 
Pumps: 
Boiler-testing   85 
Fire  84-80 

(Connection  of,  with  hold   86 
Steam,  approved  for  use  on  steam  vessels  131 Purves  furnace   40 

Quenching  test,  steel  boiler  plates   11 
Kailroad  pa.sscnger  cars  on  ferryboat,  unlocking of  doors  of   106 
Records,  official,  public  in.spection  of   114 
Reenfor(;ing: 

Kle(;trlc  process   O:} 
O  X  y-acety  lene  process   03 

Page. 
Regulations,  pilot,  issue  of,  to  licensees   92 
Repairs: Inspection  of  vessels  docked  for   107 

Inspectors  must  be  notified  of   107 
Permit  to  proceed  to  other  ports  for   107 

Reports: Annual,  of  supervising  inspectors   Ill 
Inspectors',  publication  of   Ill 
Of  accidents — By  licensed  officers   95 
By  local  boards   112 

Of  boilers  inspected  by  local  boards   Ill 
Of  examinations  into  alleged  violations  of 

steamboat  law,  by  local  boards   113 
Of  licenses  issued,  revoked,  suspended,  and 

refused,  by  local  boards   113 
Of  repairs,  by  engineer   94 
Of  steamers  gone  out  of  service,  by  local 
boards  113 

Of  steamers  inspected  and  refused  inspection, 
by  local  boards   113 

Of  unsafe  boilers  or  machinery ,  by  engineer. . .  94 
Tabular,  of  vessels  inspected,  etc.,  by  local 
boards    110 

Ring  buoys  may  be  required   77 
Rivet  holes  in  boilers ,  drilling  of ,  etc   17 
Rivets,  pitch  of,  etc.,  formulas  and  tables  for 
determining   119 

Rockets,  line-carrying   77 Approved  for  use  on  steam  vessels  131 
Rule  I.— Boiler  plate   9 
Rule  II.— Boilers  and  attachments   14 
Rule  III.— Boats,  rafts,  bulkheads,  and  life- 

saving  appliances   63 
Rule  IV.— Fire  apparatus   81 Rule  v.— Licensed  officers   87 
Rule  VI. — Inspection  of  steamers   103 
Rule  VII.— Ferryboats  108 
Rule  VIII.— Excursion  steamers  and  barges  109 
Rule  IX.— Duties  of  inspectors  110 
Rule  X.— Miscellaneous   114 
Rules: 

Of  order  for  meetings  of  Board  of  Supervising 
Inspectors   127 

Pilot,  issue  of,  to  licensees   92 

Safety  valves: 
Approved  for  use  on  steam  vessels   132 
Area  of  52-57 
Lever  57,58 
Lock-up  for  steamers  that  have  carried  excess of  steam   113 
Spring-loaded   57 Sail  vessels: 
Over  700  gross  tons,  license  for  master  or  chief mate  of   99 

Passenger- Lifeboat  and  life-preserver,  equipment  of. . .  71 
School  ships,  experience  on   102 Sea  cocks   59 
Searchlight,  flashing  of,  into  pilot  house,  pro- hibition of   116 
Semisteel   48 
Separators,  pressure  allowable  on   50 Shells.   See  Boiler  shells. 
Signals: Cong,  tube  to  return  sound  of,  to  pilot  house . .  114 

Starting,  stopping,  and  backing,  in  eighth, 
ninth,  and  part  of  fifth  districts   116 

Telegraph,  repetition  of   114 
Siphons,  steam: Approved  for  use  on  steam  vessels   131 

For  use  as  bilge  pipes   86 
Slip  joints  in  steam  pipe   4S Socket  bolts  in  flues   45 
Sounding  apparatus  and  hand  line,  deep-sea, required  on  certain  ocean  steamers   112 
Sounding  pines  required   86 
Speaking  tube  between  pilot  house  and  engine room   Ill 
Stairways  on  passenger  steamers   80 
Stamps  on  boflcr  plates: 
Inspector's   10 Manufacturer's   9 

Stalion  bill  on  passenger  steamers   105 
Stay  l)olls,  boiler,  requirements  for   17 
Stays,  boiler: Pitch  of   23 

Reciuirements  for   18,19 
Stress  allowable  on   18,19 
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Steamboat-Inspection  Service,  otRcers  of   5 
Steamboat  law,  violations  of,  report  of  inves- 

tigations of,  by  local  boards   113 
Steam-chimney  flues,  pressure  allowable  on, formulas  for   43 
Steamers  inspected,  refused  inspection,  and 

gone  out  of  service,  reports  on,  by  local boards   113 
Steam  fire  apparatus   83 
Steam  launches,  lifeboat  not  required  for   71 
Steam  pipe.   See  Pipe. 
Steam  pumps.   See  Pumps. 
Steel,  cast,  use  of,  in  boilers,  pipes,  and  con- nections  48,62 
Steering  apparatus,  extra,  on  steamers   80 
Steps  on  passenger  steamers   80 
Stop  valves  for  boilers   59 
Subpoenas  to  be  served  on  witnesses  in  trials of  licensed  officers   117 
Superheater.   See  Steam-chimney. 
Supervising  inspectors.   See  Inspectors. 
Tanks: 
Approved  for  use  on  steam  vessels   133 
Requirements  regarding   82 

Telegraph  between  pilot  house  and  engine 
room,  repetition  of  signals  on   114 

Telephone  required  between  pilot  house  and 
engine  room  on  certain  steamers   115 

Testing.   See  Boilers;  Boiler  plates,  etc. 
Testimony  of  inspectors,  method  of  obtaining, 

by  other  inspectors   118 
Towing  steamers,  stern-wheel,  lifeboats  for   69 Trials  of  licensed  officers: 

Rules  of  practice  for   117 
Tube  plates,  stress  allowable  on   31 

Page. 

Tubes: 
Copper  and  brass,  in  water-tube  boilers   62 
Lap-welded,  material,  inspection,  and  tests  of  26 Seamless  steel,  material,  tests,  and  gauging  of.  27 
Speaking,  between  pilot  house  and  engine room   114 
To  return  sound  of  gong  signals  to  pilot  house.  114 

Valves: 
Marking  of   50 
On  steam  fire  pipes   83 
Stop,  in  boilers   59 
See  Safety  valves. 

Vapor  fire  apparatus   84 
Vessels  inspected,  alphabetic  lists  of,  by  local 
inspectors   113 

Watch  on  steamers    104 
Water  gauge  on  boilers   52 Welding: 

Electric  process   63 
Oxy-acetylene  process   63 Western  river  boilers   60 
Fenders  behind   81 

Whistles: 
On  motor  vessels   115, 134 
Steam,  location  of   112 
Steam,  unnecessary  sounding  of,  prohibited.  114 

Witnesses,  examination  of,  in  trials  of  licensed officers   117 
Woodwork  near  boilers,  protection  of   59 
Yachts: 

License  as  pilot  of   100 
Under  15  gross  tons,  exemption  from  reports 

to  boards  of  inspectors   100 
Yukon  River  steamers,  lifeboats  for   70 

O 
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AMENDED  STEAMBOAT-INSPECTION  RULES  AND  REGULATIONS. 

Department  of  Commerce  and  Labor, 
Office  of  the  Secretary, 

Washington,  March  12,  1910. 

To  supervising  and  local  inspectors,  Steamhoat- Inspection  Service,  and 
others  concerned: 

At  the  regular  annual  meeting  of  the  Board  of  Supervising  Inspect- 
ors, Steamboat-Inspection  Service,  held  in  Washington,  D.  C,  from 

January  19  to  February  21,  1910,  in  pursuance  of  section  4405, 
Revised  Statutes  of  the  United  States,  amendments  were  made  to  the 
following-named  sections  of  the  General  Rules  and  Regulations:  Sec- 

tions 1,  2  and  3  struck  out  and  sections  renumbered;  6,  7,  and  8,  Rule 
I;  2,  4,  9,  11,  12,  13,  15,  16,  17,  19,  20,  24,  25,  26,  28,  and  33  (new). 
Rule  II;  3,  20,  21,  and  23,  Rule  III;  13,  Rule  IV;  9,  20,  23,  26,  34,  38, 
39,  41,  42,  and  44,  Rule  V;  and  3  and  14  (new).  Rule  X. 

These  amendments  to  the  rules,  having  received  the  approval  of 
the  Secretary  of  Commerce  and  Labor,  have  now  the  force  of  law,  as 
provided  in  section  4405,  Revised  Statutes,  and  must  be  observed 
(accordingly. 

^^^A—The  title  of  placard  form  803  and  pamphlet  form  804,  which  read 
^FHot  Rules  for  the  Inland  Waters  of  the  Atlantic  and  Pacific  Coasts 
and  on  the  Gulf  of  Mexico,  except  rivers  emptying  into  the  Gulf  of 

I  Mexico  and  their  tributaries,"  was  amended  to  read  Pilot  Rules  for Certain  Inland  Waters  of  the  Atlantic  and  Pacific  Coasts  and  of  the 

Coast  of  the  Gulf  of  Mexico,"  and  other  similar  changes  were  made  in the  forms. 
Rule  VII  of  the  pilot  rules  contained  in  forms  803  and  804  was 

amended  by  substituting  the  words  '^Sunken  Meadows"  for  the 
words  ''Negro  Point." 

These  amended  pilot  rules  are  effective  on  and  after  April  1,  1910. 
The  rules  for  lights  for  barges  and  canal  boats  in  tow  of  steam  ves- 

sels were  amended  by  definitely  describing  the  waters  to  which  they 
apply,  and  so  as  to  include  scows. 

The  following  new  rule  relating  to  lights  required  to  be  carried  on 
vessels  was  adopted  by  the  board  and  approved  by  the  Secretary  of 
Commerce  and  Labor: 

WARNING  SIGNALS  FOR  WRECKS  AND  VESSELS  WORKING  ON  WRECKS  OR  ENGAGED  IN 
OTHER  SUBMARINE  WORK. 

Vessels  engaged  in  salvage  operations  on  a  wrecked  vessel,  whether  such  wreck  be 
fast  to  the  bottom  or  not,  or  vessels  made  fast  to  or  moved  over  or  near  a  wreck,  or  ves- 

sels engaged  in  recoverinj^  sunken  cargo,  or  vessels  engaged  in  laying  a  pipe  line  under 
water,  or  on  any  submarine  work,  shall  display  by  day  a  red  flag,  and  by  night  two 
lighted  red  lanterns,  one  above  the  other,  at  a  distance  not  more  than  6  feet  and  not 
less  than  3  feet  apart,  visible  all  around  the  horizon. 

Steam  vessels  when  towing  a  wreck  shall  display  by  day  a  red  flag,  and  at  night  two 
lighted  red  lanterns,  one  above  the  other,  not  more  than  6  feet  or  less  than  3  feet  apart, 
in  addition  to  the  regular  lights  provided  by  law. 

Vessels  which  by  some  accident  or  emergency  are  compelled  to  anchor  in  a  channel 
outside  anchorage  limits  shall  at  night  display  two  red  lights  in  the  manner  prescribed 
above. 

(3) 
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The  acts  of  the  executive  committee  of  the  Board  of  Supervising 
Inspectors  in  the  meetings  of  July  30  and  October  15,  1909,  as 
approved  by  the  Secretary  of  Commerce  and  Labor,  were  ratified  by 
the  board,  which  action  of  the  board  was  approved  by  the  Secretary 
of  Commerce  and  Labor. 

The  life-saving  and  other  equipments  approved  by  the  board  at 

Commerce  and  Labor,  under  the  authority  of  section  4491,  Revised 
Statutes,  and  pipe  boilers  approved  by  the  board  at  this  meeting, 
under  the  provisions  of  section  4429,  Revised  Statutes,  are  included 

in  the  list  of  ''Instruments,  machines,  and  equipments  approved  for 
use  on  vessels,"  and  in  the  list  of  approved  boilers,  in  this  publication. 

this  meeting,  which 

Benj.  S.  Cable, 
Acting  Secretary. 



OFFICERS  OF  THE  STEiMBOAT-INSPECTION  SERVICE.^ 

Geo.  Uhler,  Supervising  Inspector-General, 
DiCKERSON  N.  Hoover,  Jr.,  Chief  Cleric, 

Washington,  D.  C. 

SUPERVISING  INSPECTORS. 

First  district. — John  Bermingham,  San  Francisco,  Cal. 
Second  district, — Ira  Harris,  New  York,  N.  Y. 
Third  district. — John  W.  Oast,  Norfolk,  Va. 
Fourth  district. — Joseph  J.  Dunn,  St.  Louis,  Mo. 
Fifth  district. — John  D.  Sloane,  Dubuque,  Iowa. 
Sixth  district. — Eugene  L.  Dorsey,  Louisville,  Ky. 
Seventh  district. — Daniel  J.  Dougherty,  Pittsburg,  Pa. 
Eighth  district. — Charles  H.  Westcott,  Detroit,  Mich. 
Ninth  district. — James  Stone,  Cleveland,  Ohio. 
Tenth  district. — John  A.  Cotter,  New  Orleans,  La. 

TERRITORY  EMBRACED  IN  SUPERVISING  DISTRICTS. 

First  district  embraces  all  waters  and  rivers  of  the  United  States 
west  of  the  Rocky  Mountains,  and  the  Hawaiian  Islands. 
-    Second  district  embraces  the  waters  of  the  Atlantic  coast,  rivers, 
and  tributaries  between  the  Bay  of  Passamaquoddy  and  Cape  Charles. 

Third  district  embraces  the  waters  of  the  Atlantic  coast,  rivers, 
and  tributaries  between  Cape  Charles  and  Cape  Sable. 

Fourth  district  embraces  the  Mississippi  River  and  tributaries 
from  above  Greenfield,  Mo.,  up  to  and  including  Keokuk,  Iowa;  the 
Illinois  River,  below  Peoria,  and  the  Missouri  River  up  to  the  mouth 
of  the  Niobrara  River  at  its  junction  with  the  Missouri  River. 

Fifth  district  embraces  the  upper  Mississippi  River  and  its  tribu- 
taries above  Keokuk,  Iowa;  the  Red  River  of  the  North,  and  that 

part  of  the  Missouri  River  and  its  tributaries  above  its  junction  with 
the  Niobrara  River,  and  all  that  portion  of  Lake  Superior  bounded  by 
the  States  of  Minnesota  and  Wisconsin. 

Sixth  district  embraces  the  Ohio  River  and  tributaries  up  to  and 
including  Carrollton,  Ky.,  and  the  Mississippi  River  and  tributaries 
from  Greenville,  Miss.,  up  to  and  including  Greenfield,  Mo. 

Seventh  district  embraces  the  Ohio  River  and  tributaries  above 
Carrollton,  Ky. 

Eighth  district  embraces  all  the  waters  of  the  lakes  north  and 
west  of  Lake  Erie,  with  their  tributaries,  except  that  portion  of  Lake 
Superior  which  is  bounded  by  the  States  of  Minnesota  and  Wisconsin, 
and  also  includes  the  upper  portion  of  the  Illinois  River  down  to  and 
including  Peoria,  111. 

a  List  of  officers  and  clerks  corrected  to  August  3,  1910. 
(5) 
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Ninth  district  embraces  all  the  waters  of  the  River  St.  Lawrence, 
Lakes  Erie,  Ontario,  and  Champlain,  and  their  tributaries. 
Tenth  district  embraces  the  coast  and  tributary  waters  of  the 

Gulf  of  Mexico,  between  Cape  Sable  and  the  mouth  of  the  Rio  Grande, 
and  the  Mississippi  River  and  tributaries  to  Greenville,  Miss.,  and 
Porto  Rico.  - 

LOCAL  INSPECTORS. 

Port. Of  hulls. Of  boilers. 

San  Francisco,  Cal  
....do  
....do  
....do  
....do  
Portland,  Oreg  
Seattle,  Wash  
....do  
....do  
....do  
....do  
Juneau,  Alaska  
St.  Michael,  Alaska... 
Honolulu,  Hawaii  
New  York,  N.  Y  
....do  
....do  
....do  
....do.  
....do  
....do  
....do  
....do  
....do  
....do  
....do  
....do  
....do  
....do  
Boston,  Mass  
....do  •  ....do  
....do  
Philadelphia,  Pa  
 do  

....do  

....do  

....do  
New  London,  Conn. .. 
Albany,  N.  Y  
Portland,  Me  
Providence,  R.  I  
Bangor,  Me  
New  Haven,  Conn  
Norfolk,  Va  
....do  
....do  
Baltimore,  Md  
....do  
....do  
 do  

Charleston,  S.  C  
Savannah,  Ga  
Jacksonville,  Fla  
St.  Louis,  Mo  
Dubuque,  Iowa  
Duluth,  Minn  
Louisville,  Ky  
Evansvillo,  Ind  
Nashville,  Tenn  
Memphis,  Tenn  
mttsburg.  Pa  
Cincinnati,  Ohio  
Point  rieiusunt,  W.  Va. 
Detroit,  Mich  
Chicago.  Ill  
Grand  Haven.  Mich... 
Murcjuotte,  Mich... 

O.  F.  Bolles  
Cecil  Brown,  assistant  
James  Guthrie,  assistant  
Frank  H.  Turner,  assistant  
John  N.  Ansell,  assistant  
Edward  S.  Edwards  
Bion  B.  Whitney  
Evan  Griffiths,  assistant  
Charles  F.  Herrlman,  assistant. 
Edward  G.  Rouse,  assistant... 
Donald  S.  Ames,  assistant  o .. . Geo.  H.  Whitney  
Thomas  P.  Deering  
.William  Howe  
Henry  M.  Seeley  
Geo.  T.  Charlton,  assistant  
Frank  J.  Smith,  assistant  
Charles  M.  Bunce,  assistant. .. 
Thos.  H.  Foster,  assistant  
Joseph  Watkinson,  assistant . . William  Norman,  assistant  
Henry  Wellman,  assistant  
Cornelius  H.  Smith,  assistant. . 
Everett  J.  Millikin,  assistant. . 
H.  McG.  Taylor,  assistant  
Hector  R.  Campbell,  assistant. 
Alan  S.  Johnstone,  assistant. . . 
Humphrey  Jones,  assistant.... 
Wm.  A.  Carleton  
Oscar  G.  Haines,  assistant  
Henry  L.  Thompson,  assistant 
Frank  C.  Lane,  assistant  d  
Redford  A.  Sargent  
Harry  S.  Miller,  assistant  
Hannon  M.  Power,  assistant. 
Hugh  MacPherson,  assistant. Peter  C.  Rickmers,  assistant. . 
Wm.  E.  Withey  
Robert  B.  Keller  
George  A.  Pollister  Edward  Wilcox  
Chas.  O.  Cousins  
Victor  E.  Wright  
Robert  E.  Tapley  
Alexander  Calcott,  assistant... 
George  F.  Waite,  assistant.... 
Chas.  W.  Wright  
Richard  A.  Dunn,  assistant.. 
August  E.  Blom,  assistant  
Ernest  D.  Sproul,  assistant  Frederick  B.  Rice  
Wm.  G.  Lee  
Paul  H.  Tyler  
Archibald  Gordon  
George  B.  Knapp  
John  Monaghan  
John  E.  Abraham  
Richard  H.  Williams  
George  M.  (Ireen  
William  J.  Hodge  
Isaac  B.  Williams  
John  K.  Peyton  Wm.  II.  Clark  
Frederick  J.  Meno  
Ira  B.  Mansfield  
Robert  Reld  
Charles  M.  York  

John  K.  Bulger. 
John  E.  Wyna,  assistant. 
Joseph  P.  Dolan,  assistant. 
John  B.  Wolters,  assistant. 
George  W.  Quinn,  assistant. 
Geo.  F.  Fuller. 
Robert  A.  Turner. 
Harry  C.  Lord,  assistant. 
Thomas  J.  Young,  assistant. 
Thomas  Short,  assistant. 
George  Q.  Weldin,  assistant-^ Frank  H.  Newhall. 
Thomas  J.  Heeney. 
Carl  F.  Lehners. 
John  L.  Crone. 
Wm.  G.  Fenwick,  assistant. 
Wm.  H.  Powers,  assistant. 
Richard  F.  Wilson,  assistant. 
Charles  Stewart,  assistant. 
John  W.  Fleming,  assistant. 
John  J.  McCarthy,  assistant. 
John  Wright,  assistant. 
John  E.  Gunn,  assistant. 
Jesse  O.  Arkebauer,  assistant. 
Alfred  G.  Knights,  assistant. 
Frank  C.  Williams,  assistant. 
George  F.  Coleman,  assistant. 
John  B.  Hayward,  assistant. & Edward  G.  Allen,  assistant. c Andrew  J.  Savage. 
Wm.  M.  Oilman,  assistant. 
Wilfred  Dougherty,  assistant. 
Albert  R.  Jackson,  assistant.** David  H.  Howard. 
Samuel  A.  Mills,  assistant. 
John  E.  Wilson,  assistant. 
Clement  A.  Mattson,  assistant. 
Joseph  N.  J.  Seltzer,  assistant. 
John  Stewart. 
Andrew  Gaul. 
John  H.  Trevett. 
Chas.  A,  Potter. 
Walter  L.  Blaisdell. 
Frederick  L.  Dennis. 
Edward  W.  Bray. 
Thomas  J.  Hanlon,  assistant. 
Henry  L.  Simpson,  assistant. 
Edwin  F.  White. 
Michael  Stanton,  assistant. 
David  C.  Young,  assistant. 
Joseph  K.  Cotton,  assistant. 
John  T.  Borden. 
Edward  B.  Fitzgerald. 
Chas.  A.  Spencer. 
Wm.  J.  Macdouald. 
James  I.  Gary. 
Michael  F.  Chalk. 
Charles  T.  Greenwood. 
John  H.  Moore. 
Joe  M.  St.  John. 
Henry  C.  Waitz. Charles  G.  Thomas. 
(Jeorge  W.  Dameron. James  W.  Kidney. 
George  M.  Milne. 
Roy  L.  Peck. Charles  C.  Eckllff. 
Charles  M.  Gooding. 

n  Detallerl  to  Portland,  Oreg. 
f>  l^clailed  to  I'ltLsburg,  Pa. 

e  Detailed  to  Coatosvllle,  Pa. 
d  Dotallcd  to  I'rovideuce,  R.  I. 
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LOCAL  INSPECTORS-Continued. 

District. 

Eighth  . 

Ninth. 

Tenth. 

Port. 

Milwaukee,  Wis..j-   do  
 do  
 do  
 do  

Port  Huron,  Mich  
Cleveland,  Ohio  
Buffalo,  N.  Y   do  
 do  

Burlington,  Vt  
Oswego,  N.  Y  
Toledo,  Ohio  
New  Orleans,  La  
 do  
 do  

Apalachicola,  Fla  
Galveston,  Tex  
Mobile,  Ala  
San  Juan,  Porto  Rico . 

Of  hulls. 

Frank  W.  Van  Patten  
Thos.  W.  Swift,  assistant. . 
Henry  C.  McCallum,  assistant  a 
Gustav  E.  Atkinson,  assistant  b 
Samuel  Thurston,  assistant  c. . Willis  W.  Stewart  
Nils  B.  Nelson  
Frederick  L.  R.  Pope  
James  M.  Todd,  assistant  
Thomas  W.  Could,  assistant 
W.  Warren  Rockwell  
John  R,  Molther  
Charles  A.  Potter  
Benjamin  F.  Kelly  
Robert  J.  McBride,  assistant.. 
Henry  O.  Lueders,  assistant . . 
George  H.  Whiteside  John  Leech  
Samuel  Taylor  
Wm.  K.  Martin  

Of  boilers. 

William  A.  Collins. 
Perry  N.  Knaggs,  assistant. 
John  T.  Farnham,  assistant. o 
William  Nicholas,  assistant. & 
George  Purvis,  assistant. c Frank  Van  Liew. 
James  McGrath. 
Wm.  P.  Nolan. 
Robert  Noone,  assistant. 
Silas  H.  Hunter,  assistant.<^ Andrew  I.  Goodhue. 
Robert  Chestnut. 
Wm.  F.  Plietz. 
Cecil  N.  Bean. 
Peter  J.  Dromgool,  assistant. 
Robert  F.  Hall,  assistant. 
Alton,  Pierce. Felix  Smith. 
Eugene  O'Brien. Harold  F.  Bean. 

a  Detailed  to  Detroit,  Mich. 
b  Detailed  to  Chicago,  111. 

c-  Detailed  to  Grand  Haven,  Mich. 
d  Detailed  to  Cleveland,  Ohio. 

Clerk  to  Supervising  Inspector,  Second  District. 

Walter  Richards,  New  York,  N.  Y. 

Clerks  to  local  boards. 

Thomas  R.  Craigie,  San  Francisco,  Cal. 
Hugo  Hauser,  San  Francisco,  Cal. 
Arthur  F.  Merrill,  Portland,  Oreg. 
Willis  H.  Rooks,  Seattle,  Wash. 
Wesley  E.  Walker,  Seattle,  Wash. 
Robert  C.  Hurley,  Juneau,  Alaska. 
Jerome  A.  Desio,  St.  Michael,  Alaska. 
James  J.  Sullivan,  Honolulu,  Hawaii. 
Frank  J.  Dunlea,  New  York,  N.  Y. 
William  H.  Geoghan,  New  York,  N.  Y. 
Joseph  C.  Trotter,  New  York,  N.  Y. 
Charles  M.  Hoffman,  New  York,  N.  Y. 
Thomas  B.  Martin,  New  York,  N.  Y. 
William  C.  Osborne,  New  York,  N.  Y. 
John  J.  J.  Halloran,  New  York,  N.  Y. 
Max  Rolnik,  New  York,  N.  Y. 
Max  Wildfeuer,  New  York,  N.  Y. 
Horace  N.  Woodruff,  New  York,  N.  Y. 
George  A.  Copeland,  Boston,  Mass. 
John  M.  B.  Kelly,  Boston,  Mass. 
James  E.  Gallagher,  Philadelphia,  Pa. 
William  E.  McFarland,  Philadelphia,  Pa. 
Chas.  W.  Loux,  Philadelphia,  Pa. 
John  J.  Mclntee,  New  London,  Conn. 
Thomas  J.  Reilly,  Albany,  N.  Y. 
Wm.  H.  O'Brion,  Portland,  Me. 
James  N.  Stover,  Providence,  R.  I. 
Earl  Crandlemire,  Bangor,  Me. 
John  S.  Conway,  New  Haven,  Conn. 
George  M.  Kitzmiller,  Norfolk,  Va. 
Wm.  G.  Collings,  Norfolk,  Va. 
Chas.  L.  Wiegand,  Baltimore,  Md. 
George  B.  Sprow,  jr., a  Baltimore,  Ud. 

George  E.  Meddaugh,  Baltimore,  Md. 
Harry  F.  Kabernagel,  Charleston,  S.  C. 
George  A.  Gregory,  Savannah,  Ga. 
Henry  R.  Maxey,  Jacksonville,  Fla. 
Henry  E.  Folluo,  St.  Louis,  Mo. 
Wm.  R.  Oliver,  Dubuque,  Iowa. 
Donald  McLennan,  Duluth,  Minn. 
Arley  R.  Kimmerling,  Louisville,  Ky. 
Emory  F.  Kohlmeier,  Evansville,  Ind. 
Ozro  W.  Brumfiel,  Nashville,  Tenn. 
Clarence  J.  Fox,  Memphis,  Tenn. 
Victor  M.  Grubb,  Pittsburg,  Pa. 
Augustus  W.  Snyder,  Cincinnati,  Ohio. 
William  E.  Monroe,  Point  Pleasant,  W. 

Va. 
Alfred  J.  Doyle,  Detroit,  Mich. 
Arthur  E.  Schutt,  Chicago,  111. 
Elmer  C.  Hurless,  Grand  Haven,  Mich. 
Elmer  H.  Becktell,  Marquette,  Mich. 
Lee  R.  Whitney,  Milwaukee,  Wis. 
David  McArron,  Port  Huron,  Mich. 
Edward  Lawlor,  Cleveland,  Ohio. 
John  E.  Mulroy,  Buffalo,  N.  Y. 
Harold  R.  Bassett,  Buffalo,  N.  Y. 
Willis  E.  Monty,  Burlington,  Vt. 
Charles  F.  Hager,  Oswego,  N.  Y. 
Edward  M.  Mansuy,  Toledo,  Ohio. 
George  J.  West,  New  Orleans,  La. 
Frederick  J.  de  Moll,  New  Orleans,  La. 
Wm.  J.  Glasgow,  Apalachicola,  Fla. 
Ben  ,L.  Read,  Galveston,  Tex. 
J.  Brooks  Clark,  Mobile,  Ala. 
Frank  S.  Miller,  San  Juan,  P.  R. 

«  Detailed  to  Coatesville,  Pa. 





GENERAL  RULES  AND  REGULATIONS. 

Rule  I. — Boiler  Plate. Section,. 

Bending  and  quenching  test  of  steel   5 
Bending  test  of  iron   6 
Bessemer  steel  plate  allowed  for  tubes   5 
Boilers  used  for  other  than  marine  purposes  allowed  under  certain 
conditions   2 

Chemical  test  required  of  steel  plate   5 
Ductility  and  other  qualities  of  steel  plate,  how  obtained   5 
Ductility  and  other  qualities  of  iron  plate,  how  obtained   6 
Foreign-built  boilers  of  vessels  admitted  to  American  registry  . .  8 
Form  of  recording  tests   7 
Gauge  for  determining  the  thickness  of  boiler  plates   7 
Iron  plates,  tests  required  of   6 
Manufacturers  to  furnish  affidavit   7 
Manufacturer's  affidavit,  form  of   7 
Plates,  how  to  be  stamped  by  manufacturer   1 
Plates,  how  to  be  stamped  by  inspectors   3 
Plates  for  repairs  or  to  be  carried  in  stock  may  be  tested  at  mills.  3 
Physical  test  required  of  steel  plate   5 
Physical  test  required  of  iron  plate   6 
Sample  pieces,  dimensions  of,  and  how  prepared   4 
Steel  plates,  only  basic  or  acid  open-hearth  to  be  allowed,  except Bessemer  steel  for  tubes   5 
Steel  plate,  tests  required  of   5 
Steel  plate,  certificate  required  of  kind  of  manufacture,  and  of 

chemical  analysis  of   5 
Tensile  strength,  how  obtained   4 
Tensile  strength  of  foreign-built  boilers  admitted  to  American 
registry   8 

STAMPS. 

1.  Every  iron  or  steel  plate  intended  for  the  construe-  §4431,  n.s. 
tion  or  repairs  of  boilers  to  be  used  on  steam  vessels  shall 
be  stamped  by  the  manufacturer  in  the  following  manner: 

At  two  diagonal  corners,  at  a  distance  of  about  8  inches 
from  the  edges,  and  at  or  near  the  center  of  the  plate, 
with  the  name  of  the  manufacturer,  place  where  manu- 

factured, and  the  number  of  pounds  tensile  stress  it  will 
bear  to  the  sectional  square  mch:  Provided,  That  on  or 
after  July  1,  1910,  no  iron  or  steel  plate  intended  for  use 
in  the  construction  or  repairs  to  marine  boilers  shall  be 
stamped  with  the  tensile  strain  until  after  it  has  been 
tested  by  the  inspector,  and  all  such  iron  or  steel  plates 
shall  then  be  stamped  with  the  number  of  pounds  tensile 
strain  it  will  bear  to  the  sectional  square  inch  in  accord- 

ance with  section  4431  of  the  Revised  Statutes:  It  is 
further  provided,  That  all  tested  plate  in  stock  at  the  time 
of  approval  of  these  rules  shall  be  accepted  for  the  ten- 
silo  strength  stamped  on  such  plates  at  the  time  of  the 
inspection. 

(9) 
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2.  Boilers  built  since  February  28,  1872,  of  material 
stamped  and  tested  according  to  the  requirements  of  sec- 

tion 4430,  Revised  Statutes,  and  having  a  record  thereof 
in  the  office  of  the  local  inspectors  in  the  district  where 
the  boiler  was  built  or  intended  to  be  used,  may  be  used 
for  marine  purposes,  notwithstanding  that  such  boilers 
may  have  been  used  for  other  purposes:  Provided,  That 
in  the  judgment  of  the  local  inspectors  they  are  deemed 
safe  for  the  purpose. 

3.  If  the  plates  possess  the  physical,  chemical,  and 
other  lawful  qualities  required  by  these  rules,  the  in- 

spector making  the  test  shall  stamp  the  plate  near  the 

manufacturer's  stamp,  with  the  official  stamp  of  the 
United  States  Steamboat-Inspection  Service,  and  with 
the  initials  of  his  name  and  a  serial  number. 

Plates  may  be  tested  and  inspected  at  the  mills  for  re- 
pairs to  marine  boilers  or  to  be  carried  in  stock,  the  report 

of  such  test  to  be  in  duplicate,  one  copy  to  be  furnished 
through  the  supervising  inspector  to  the  local  inspectors 
in  the  district  where  the  purchaser  of  such  material  is 
located,  and  the  other  to  the  purchaser,  who  shall  deliver 
a  copy  of  the  same  to  the  parties  using  the  material,  who, 
in  turn,  shall  submit  the  same  to  the  local  inspectors  in 
the  district  where  the  material  is  to  be  used,  before  being 
assembled  in  the  boiler.  Steamers  carrying  such  repair 
material  to  be  used  in  emergencies  shall  carry  the  record 
of  each  sheet  of  such  material  on  board. 

TESTING. 

§§  4430,  4431,  4.  After  June  30,  1905,  every  iron  or  steel  plate  sub- 

■  ̂ "  ject  to  tensile  strain,  to  be  used  in  the  construction  or 
repairs  of  boilers  for  steamers  subject  to  the  provisions  of 
Title  LII,  shall  be  inspected  and  tested  by  an  inspector 
duly  authorized  under  the  provisions  of  said  title,  as 
follows: 

All  material  must  be  free  from  laminations,  cracks, 
scabs,  or  other  defects  tending  to  reduce  its  strength. 

All  plates  which  show  defects  in  these  or  other  respects 
shall  be  rejected. 

From  each  sheet  to  be  used  in  the  shell  or  other  part  of 
boiler  which  is  subjected  to  tensile  strain,  two  test  pieces 
shall  be  taken,  one  for  the  tensile  test  and  one  for  the 
bending  test.  The  piece  for  tensile  test  shall  be  taken 
from  the  side  of  the  plate  near  the  end,  and  the  piece  for 
bending  test  shall  be  taken  from  the  side  at  the  opposite 
end  of  the  plate  near  the  end.  Where  pieces  are  to  be 
used  for  butt  stra])s,  reenforcing  plates,  for  man  and  hand 
holes,  cap  flanges  for  steam  or  water  legs  or  pipes,  the 
same  may  be  cut  from  one  ])late  tested  same  as  a  plate  for 
shell,  each  of  such  small  plates  to  be  stamped  with  the 
same  serial  number  as  the  plate  from  whicli  it  was  cut, 
followed  by  a  figure  showing  the  total  number  of  i)iecc3 
cut  from  such  plate. 

(I) 
§  4430,  R.  S. 

§  4431,R.  S. 
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All  the  pieces  shall  be  prepared  so  that  the  skin  shall  (I,  4) 
not  be  removed,  the  edges  only  planed  or  shaped. 

In  no  case  shall  test  pieces  be  prepared  by  annealing  or 
reduced  in  size  by  hammering. 

Tensile-test  pieces  shall  be  at  least  16  inches  in  length, 
from  1 J  to  34  inches  in  width  at  the  ends,  which  ends  shall 
join  by  an  easy  fillet,  a  straight  part  in  the  center  of  at 
least  9  inches  in  length  and  from  1  to  1 J  inches  in  width, 
in  form  according  to  the  following  diagram,  marked  with 
light  prick  punch  marks  at  distances  1  inch  apart,  spaced 
so  as  to  give  8  inches  in  length:  Promded,  liowever,  That 
where  samples  are  tested  on  the  testing  machines  of  the 

Steamboat-Inspection  Service  the  test  pieces  shall  not 
have  a  greater  width  on  the  ends  than  2  inches,  and  shall 
be  1  inch  wide  in  the  straight  part  in  the  center. 

About  3  inches.  9  inches.  About  3  inches. 

STEEL  PLATES. 

5.  Only  steel  plates  manufactured  by  what  is  known  §4430,  r.s. 
as  the  basic  or  acid  open-hearth  processes  will  be  allowed 
to  be  used  in  the  construction  or  repairs  of  boilers  for 
marine  purposes,  and  the  manufacturer  shall  furnish  a 
certificate  with  each  order  of  steel  tested,  stating  the 
technical  process  by  which  said  steel  was  manufactured. 
This  is  not  intended  to  apply  to  plates  used  in  the  con- 
truction  of  Bessemer  steel  tubes. 

No  plate  made  by  the  acid  or  basic  process  shall  contain 
more  than  .04  per  cent  of  phosphorus  and  .04  per  cent  of 
sulphur,  to  be  determined  by  analysis  by  the  manufac- 

turers, verified  by  them,  and  a  copy  furnished  the  inspector 
for  each  order  tested;  which  analysis  shall,  if  deemed 
expedient  by  the  Supervising  Inspector-General,  be  veri- 

fied by  an  outside  test  at  the  expense  of  the  manufacturer 
of  the  plate. 

For  steel  plates  the  sample  must  show,  when  tested,  an 
elongation  of  at  least  25  per  cent  in  a  length  of  4  inches 
for  thickness  up  to  one-fourth  inch,  inclusive;  in  a  length 
of  6  inches  for  all  plates  over  one-fourth  inch.  The  sam- 

ple must  also  show  an  average  reduction  of  sectional  area 
as  follows:  At  least  50  per  cent  for  thicknesses  up  to  and 
including  one-lialf  inch,  45  per  cent  for  thicknesses  over 
one-half  to  three-fourths  inch,  inclusive,  and  40  per  cent 
for  thicknesses  over  three-fourths  of  an  inch. 

Quenching  and  bending  test. — Quenching  and  bending 
test  pieces  shall  be  at  least  12  inches  in  length  and  from  1 
to  3i  inches  in  width.  The  sides  where  sheared  or  planed 
must  not  be  rounded,  but  the  edges  may  have  the  sharp- 

ness taken  off  with  a  fine  file.    The  test  piece  shall  be 
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(I,  5)  heated  to  a  cherry  red  (as  seen  in  a  dark  place)  and  then 

plunged  into  water  at  a  temperature  of  about  82°  F. 
Thus  prepared,  the  sample  shall  be  bent  to  a  curve,  the 
inner  radius  of  which  is  not  greater  than  one  and  one-half 
times  the  thickness  of  the  sample,  without  cracks  or  flaws. 
The  ends  must  be  parallel  after  bending. 

IRON  PLATES. 

§  4403,  R.  s.  0  Samples  from  iron  plate  intended  for  use  in  the  con- 
struction or  repairs  to  marine  boilers  shall  show  an 

elongation  of  at  least  15  per  cent  in  a  length  of  8  inches. 
The  sample  must  also  show  a  reduction  of  area  as  fol- 

lows : 

For  samples  showing  45,000  pounds  tensile  strength,  15 
per  cent,  and  for  each  additional  1,000  pounds  tensile 
strength  up  to  55,000  pounds  add  1  per  cent.  : 

For  samples  over  55,000  pounds  to  60,000  pounds  ten- 
sile strength,  25  per  cent  only  will  be  required. 

Bending  test. — Bending  test  pieces  shall  be  at  least  12 
inches  in  length  and  from  1  to  3 J  inches  irj  width.  The 
sides  where  sheared  or  planed  must  not  be  rounded,  but 
the  edges  may  have  the  sharpness  taken  off  with  a  fine  file. 

Thus  prepared,  the  sample  shall  be  bent  cold  to  an 

angle  of  90°  to  a  curve,  the  inner  radius  of  which  is  not 
greater  than  one  and  one-half  times  the  thickness  of  the 
sample,  without  cracks  or  flaws. 

RECORD  OF  TESTS. 

§  4405,  R.s.  7  tests  made  of  boiler  material  must  be  recorded 
upon  a  table  of  the  following  form: 

Tensile  tests  of  samples  of  material  intended  to  be  employed  in  the  construc- 
tion of  boilers  of  steam  vessels  made  on  testing  machine. 
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The  gauge  to  be  employed  by  inspectors  to  determine 
the  tliickness  of  l)()ilcr  plates  and  the  widths  in  the  table 
will  bo  any  standard  American  gauge  furnished  by  the 
Department  of  Commerce  and  Labor. 
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[Form  935. 
(I,  7) 

AFFIDAVIT  OF  MANUFACTURER  OF  MARINE  STEAM  BOIL- 
ERS CONSTRUCTED  OF  MATERIAL  TESTED  AT  THE 

MILLS. 

State  of  ,  County  of  ,  ss: 
On  this  day  of  ,  A.  D.  190-,  personally  appeared  before    §  ̂^05,  R.  s. 
me,  ,  a  notary  public  in  and  for  the  county  of  
and  State  of  ,  Mr.  ,  who,  being  duly  sworn,  deposes 
and  says  that  he  is  ,  of  ,  boiler  manufac- 

turer, and  has  contracted  to  build  —  marine  boiler  for  , 
of  ,  plate  stamped  T.  S.,  from  plate  manu- 

factured by  ,  of  ,  which  plate  was  tested  at 
the  mills  by  a  L^nited  States  assistant  inspector,  as  provided  in  the  act  of 
Congress  approved  January  22,  1894,  each  of  said  plates  having  stamped 
thereon  the  words  "U.  S.  assistant  inspector"  and  the  initials,  , and  numbered  as  follows:  , 

No  plate  for  shell  or  other  part  of  boiler  subject  to  tensile  strain, 
other  than  herein  specified,  will  be  used  in  the  construction  of  said 
boiler    ,thedimen8ionsof  which  will  be:  Length,  ;  diameter,  . 
Number  of  tubes,  ;  length,  ;  thickness,  ;  diameter,  . 
Number  of  flues,  ;  length,  ;  thickness,  ;  diameter,  . 
Number  of  furnaces,  ;  length,  ;  thickness,  ;  diameter,  , 
Kind  of  furnaces,  ;  round,  ;  corrugated,  ;  flat  sides,  ; 
thickness  of  plates  of  cylindrical  shell  of  boiler,  ;  thickness  of  side 
sheets  in  flat  side  of  furnace,  ;  thickness  of  flat  top  sheet  of  back 
connection,  ;  thickness  of  plates  of  cylindrical  shell  of  back  con- 

nection,  ;  thickness  of  material  of  boiler  heads,  ;  thickness  of 
tube  sheets,  ;  thickness  of  plates  of  shell  of  steam  chimney,  ; 
thickness  of  plates  in  lining  of  steam  chimney,  ;  thickness  of  side 
sheets,   ;  kind  of  rivets  (iron  or  steel),   ;  diameter  of  rivet 
holes,  ;  pitch  of  rivets,  .    All  rivet  holes  in  the  boiler  and 
in  the  steam  and  mud  drums,  and  all  holes  for  stay  bolts  and  tubes, 
drilled  and  no  part  punched,  .    Steam  pressure  for  which  boiler 
is  to  be  inspected,  pounds.    Style  of  boiler,   .    Boiler  to  be 
installed  upon  the  steamer  . 

Signature  . 
Subscribed  and  sworn  to  before  me  this  day  of  ,  19 — . 

[notary's  seal.]   , 
Notary  Public. 

Note.— Inspectors  will  not  accept  this  affidavit  withont  the  data  required,  unless accompanied  by  a  satisfactory  explanation  in  writing,  to  be  filed  with  the  affidavit. 

[Form  936.] 

AFFIDAVIT    OF    MANUFACTURER    OF    MARINE  STEAM 
BOILERS. 

State  of  ,  County  of  ,  ss: 
On  this  day  of  ,  A.  D.  19 — ,  personally  appeared  before   §  4405,  R.  s. 
me,  ,  a  notary  public  in  and  for  the  county  of  and 
State  of  ,  Mr.  ,  who,  being  duly  sworn,  deposes  and 
says  that  he  is  ,  of  ,  boiler  manufacturer, 
and  that  the  accompanying  samples  of  ,  manufactured  by  

 ,  of  ■  ,  were  cut  from  plates  stamped  T.  S., 
which  are  to  be  used  in  the  construction  of  marine  boiler  for 

 ; — ;  and  no  plate  for  shell  or  other  part  of  boiler  subject  to  tensile 
strain  of  less  tensile  strength  or  quality  than  herein  specified  will  be 
used  in  the  construction  of  said  boiler,  the  dimensions  of  which  will  be: 
Length,   ;  diameter,   .    Number  of  tubes,   ;  length,   ; 
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thickness,  ;  diameter,  .    Number  of  flues,  ;  length,   ; 
thickness,   ;  diameter,   .    Number  of  furnaces,   ;  length, 

 ;  thickness,  ;  diameter,  .    Kind  of  furnaces,  ;  round, 
 ;  corrugated,   ;  flat  side,   .  Thickness  of  plates  of  cylin- 

drical shell  of  boiler,  ;  thickness  of  side  sheets  in  flat  side  of  furnace, 
 ;  thickness  of  plates  of  cylindrical  shell  of  back  connection,   ; 

thickness  of  flat  top  sheet  of  back  connection,   ;  thickness  of  ma- 
terial of  boiler  heads,   ;  thickness  of  tube  sheets,  ■  ;  thicknesa 

of  plates  of  shell  of  steam  chimney,  ;  thickness  of  plates  in  lining 
of  steam  chimney,   ;  thickness  of  side  sheets,   ;  kind  of  rivets 
(iron  or  steel),  ;  diameter  of  rivet  holes,  ;  pitch  of  rivets,  . 
AH  rivet  holes  in  the  boiler  ,  and  in  the  steam  and  mud  drums,  and 
all  holes  for  stay  bolts  and  tubes,  drilled  and  no  part  punched,   . 
Steam  pressure  for  which  boiler  is  to  be  inspected,  pounds.  Style 
of  boiler,  .    Boiler  to  be  installed  upon  the  steamer  . 

Signature  . 
Subscribed  and  sworn  to  before  me  this  day  of  ,  19 — . 
[notary's  seal.]   , Notary  Public. 

Inspectors  will  not  accept  this  affidavit  unless  the  data 
required  are  given,  unless  accompanied  by  a  satisfactory 
explanation  in  writing,  to  be  filed  with  the  affidavit. 

Inspectors  may  make  requisition  on  the  Department 
for  the  necessary  supply  of  blank  affidavits  for  the  use  of 
boiler  manufacturers. 

FOREIGN-BUILT  BOILERS. 

§  4405,  R.  s.  8.  Boilers  of  foreign  built  vessels  admitted  to  Ameri- 
can registry  shall  be  deemed,  if  of  iron,  to  have  a  tensile 

strength  of  45,000  pounds  to  the  sectional  square  inch; 
and,  if  of  steel,  to  have  a  tensile  strength  of  50,000  pounds 
to  the  square  inch:  Provided,  however,  That  when  the 
local  inspectors  of  steamboats  are  furnished  with  an  au- 

thentic copy  of  the  tensile  tests  of  the  material  entering 
into  the  construction  of  such  boilers,  the  boilers  shall  be 
inspected  and  tested  in  accordance  with  the  rules  and 
regulations  of  the  Board  of  Supervising  Inspectors  and 
allowed  a  steam  pressure  in  accordance  with  the  tensile 
strength  of  the  material  and  general  condition  of  the 
boilers. 

Rule  II. — Boilers  and  Attachments. 
Section. 

Adamson  type  of  furnace  flue,  pressure  allowable  on   16 
Aflidavit  required  of  boiler  manufacturers  using  tested  steel  braces.  17 
Angle  stitfeners  for  curved  surfaces   14 
Banca-tin  plugs,  how  inserted   23 
Bessemer,  acid,  or  basic  open-hearth  steel  may  be  used  for  tubes. .  13 
Blueprint  or  tracing  descriptive  of  boiler   1,  32 
Brown's  type  of  furnace  flue,  pressure  allowable  on   16, 17 Butt  straps,  thickness  of   5 
Boilers,  auxiliary,  for  seagoing  steamers   8 
Boilers,  coil  and  pipe,  inspection  of   32 
Boilers,  date  of  building  of   22 
Boilers,  flash   24 
Boilers,  space  required  from  woodwork  and  at  back  end  of   29 
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Section. 
Boilers,  tubular,  vertical   16 
Bumped  heads,  manhole  in   12 
Bumped  heads,  material  of   12 
Cast  steel,  cast  iron,  and  other  material,  when  allowed  to  be  uesd. .  20 
Combustion  chambers  and  back  connections   10, 14 
Cone  tops,  pressure  allowable  on   16 
Concave  and  convex  heads  of  boilers,  pressure  allowable  on   12 
Corrugated  flues,  manner  of  ascertaining  thickness  of   16 
Copper  pipes,  steam,  thickness  of   19 
Copper  and  brass  tubes,  water-tube  boilers  using  liquid  fuel   32 
Date  of  building  of  boiler   22 
Diagonal  stays,  area  of   9 
Donkey  boilers,  inspection  of   8 
Drilled  rivet  holes,  when  required   2 
Drilling  to  determine  thickness  of  plate  of  old  boilers   6 
Drums  and  heads  of  water-tube  boilers   32 
Electric  process  of  welding  allowable   33 
Evaporators,  steam  pressure  allowable  on   20 
Feed  and  steam  pipes   19 
Feed  water,  temperature  of   21 
Feed-water  heaters  of  cast  iron,  pressure  allowable  on   20 Ferrosteel   20 
Fittings  of  boilers,  material  for   20 
Flanges  of  copper  pipes   19 
Flanges  of  wrought  iron  and  steel  steam  pipes   19 
Flash  boilers    24 
Flat  heads  of  boilers,  pressure  allowable  on   12 
Flat  surfaces,  pressure  allowable  on   11 
Fox  type  of  furnace  flue,  pressure  allowable  on   16, 17 
Flues,  riveted,  table  of  pressure  allowable  on   15 
Flues,  space  required  between  flues  and  shell  of  externally  fired 
boilers   31 

Flues  used  as  furnaces,  pressure  allowable  on   16 
Furnaces,  pressure  allowable  on   16 
Furnaces,  requirements  of  steel  for   16 
Furnace  shell,  top  of,  to  be  of  same  thickness  as  cylindrical  shell. .  3 
Fusible  plugs   23 
Girders,  pressure  allowable  on   10 
Gauge  cocks,  number  of,  and  how  to  be  inserted   24 
Gauges,  steam,  kind  admissible   25 
Cauges,  low- water  guard  to  prevent  getting  into  steam  pipe   24 
Gauges,  low- water,  in  use  prior  to  February,  1872   24 
Gauges,  low- water,  for  horizontal  cylindrical  boilers   24 
Gauges  to  record  steam  pressure  correctly  to  be  attached   25 
Gusset  stays,  area  of   9 
Heads,  concave  and  convex,  pressure  allowable  on   12 
Heads  of  drums,  tubulous  boilers,  construction  of   32 
Heads  of  boilers,  western  river  steamers,  thickness  of   31 
Heaters,  feed-water,  of  cast  iron,  pressure  allowable  on   20 
Holes  cut  in  boilers  to  be  strengthened   19 
Holes  cut  in  bilge  or  bottom  to  be  accessible   27 
Hydrostatic  pressure,  proportion  applied  to  steam  pressure  allowed .  7 
Hydrostatic  pressure  required  for  coil  and  pipe  boilers   32 
Huston  type  orace,  strain  allowable  on,  and  bending  test  required .  9 
Leeds  suspension  bulb  furnace   16 
Linings  of  steam  chimneys,  pressure  allowable  on   17 
Low-water  gau^e,  western  river  steamers   31 
Location  of  fusible  plugs   23 
Main  steam  pipe,  thickness  of,  and  preasure  allowable  on   13 
Manhole  and  hand-hole  openings,  construction  of   19 
Manholes,  dimensions  of   30,  31 
Manifolds,  tees,  return  bends,  of  malleable  iron  or  cast  steel,  pres- 
sure for   32 
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Section. 

Manufacturer  of  steel  boiler  tubes  required  to  furnish  reports  of 
physical  tests   13 

Manufacturers  of  boilers  required  to  furnish  affidavit  of  tests  of 
steel  braces   9 

Manufacturers  of  boilers  to  furnish  statement  descriptive  of  boiler 
and  affidavit   1 

Maximum  pitch  of  stays  on  flat  surfaces   11 
Morison  type  of  corrugated  furnace,  pressure  allowable  on   16, 17 
Mud-drum  connections,  diameter  of   19 
Oxy-acetylene  process  of  welding  allowable   33 
Pipes  of  2  inches  and  under,  how  attached   19 
Pitch  of  stays,  maximum,  on  flat  surfaces   11 
Plate  containing  certain  data  to  be  attached  to  boilers   22 
Porcupine  boilers,  pressure  allowable  on   32 
Pressure,  steam,  how  to  determine   2 
Pressure  allowable  on  boilers  made  since  February  28,  1872   33 
Pressure  allowable  on  linings  of  steam  chimneys   17 
Pressure,  steam,  allowed  on  stays   9 
Pressure  allowable  on  girders   10 
Pressure,  hydrostatic,  how  applied  to  boilers  with  steam  chimneys.  7 
Pressure,  hydrostatic,  proportion  applied  to  steam  pressure  al- lowed  7 
Pressure  allowed  to  boilers  ten  years  old  or  more,  how  to  determine.  6 
Pressure  allowable  on  plain  flues   16 
Purves  type  of  furnace  flue,  pressure  allowable  on   16, 17 
Ribbed  flues,  manner  of  ascertaining  thickness  of   16 
Safety  valves,  construction  and  attachments  of   26 
Sea  cocks,  construction  of   27 
Semisteel   20 
Separators  of  cast  iron,  pressure  allowable  on   20 
Shell  plates  to  be  rolled  to  form  of  shell  with  grain  of  material   3 
Socket  bolts,  when  used  on  linings   18 
Stays  and  braces,  strains  allowable  on   9 
Steam  chimneys,  construction  of   17 
Steam  and  mud  drums   31 
Steam  drums,  when  may  be  made  of  copper  or  brass   32 
Steel  for  furnaces,  tensile  strength  and  elongation  required   32 
Stop  valves  between  check  valves  and  steam  and  feed  pipes   28 
Tubes  made  of  copper  or  brass   32 
Tube  plates,  pressure  allowable  on   14 
Tubes  made  of  charcoal  iron,  Bessemer,  acid,  or  basic  open-hearth 

mild  steel,  tests  and  reports  required   31 
Tubes,  thickness  of  material  required  for   13 
Valves,  how  marked   20 
Water  glass  required  on  all  boilers   24 
Welding  by  the  electric  and  oxy-acetylene  processes  allowable   33 
Woodwork  and  boilers,  space  required  between   29 

1.  The  manufacturer  of  any  boiler  to  be  used  for  marine 
purposes  shall  furnish  the  inspectors  of  the  district  where 
such  boiler  or  boilers  are  to  be  inspected  duplicate  blue- 

prints or  tracinjjjs  descriptive  of  same  for  their  approval, 
one  of  which  shall  be  kept  on  fde  in  the  ofhce  of  the  local 
inspectors  and  the  other  returned  to  the  manufacturer. 
Where  more  than  one  boiler  is  made  from  a  similar  desio;n, 

a  drawin<^  of  which  is  on  fde  in  the  local  inspector's  ofhce, 
if  made  at  a  diirerent  date,  a  reference  to  such  drawing:  on 
fde  is  all  that  shall  be  required.  The  manufacturer  shall 
also  furnish  tin',  inspectors  a  written  statement  of  the 
kind  of  material  and  size  of  rivets  to  be  used  in  the  con- 
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struction  of  such  boiler,  the  size  and  longitudinal  and  (II,  1) 
diagonal  pitch  of  the  rivet  holes  in  same,  and  distance 
from  center  of  rivet  holes  to  edge  of  plate,  as  well  as  the 
affidavit  required  by  section  9  of  Rule  I,  subscribed  to 
either  by  himself  or  authorized  agent  having  superin- 

tendence of  the  construction  of  such  boiler. 

CYLINDRICAL  SHELLS. 

2.  The  working  steam  pressure  allowable  on  cylindrical  §  ̂433,  r.  s. 
shells  of  boilers  constructed  of  plates  inspected  as  re- 

quired by  these  rules,  when  single  riveted,  shall  not  pro- 
duce a  strain  to  exceed  one-sixth  of  the  tensile  strength 

of  the  iron  or  steel  plates  of  which  such  boilers  are  con- 
structed; but  where  the  longitudinal  laps  of  the  cylin- 

drical parts  of  such  boilers  are  double  riveted,  and  the 
rivet  holes  for  such  boilers  have  been  fairly  drilled  instead 
of  punched,  an  addition  of  20  per  cent  to  the  working 
pressure  provided  for  single  riveting  will  be  allowed. 

The  pressure  for  any  dimension  of  boilers  must  be  ascer- 
tained by  the  following  rule,  viz : 

Multiply  one-sixth  of  the  lowest  tensile  strength  found 
stamped  on  the  plates  in  the  cylindrical  shell  by  the 
thickness — expressed  in  inches  or  part  of  an  inch — and 
divide  by  the  radius  or  half  diameter,  also  expressed  in 
inches,  and  the  result  will  be  the  pressure  allowable  per 
square  inch  of  surface  for  single  riveting,  to  which  add  20 
per  cent  where  the  longitudinal  laps  of  the  cylindrical 
parts  of  such  boiler  are  double  riveted,  when  all  the  rivet 
holes  of  such  boiler,  including  steam  and  mud  drums, 
have  been  fairly  drilled  and  no  part  of  such  holes  has 
been  punched.  The  pressure  allowed  shall  be  based  on 
the  plate  whose  tensile  strength  multiplied  by  its  thick- 

ness gives  the  lowest  product. 
3.  Plates  of  iron  or  steel,  used  in  the  construction  of  §44i8,  r.s. 

boilers,  extending  beyond  the  cylindrical  shell  to  the  front 
of  the  boiler  over  the  furnaces,  shall  extend  at  least  12 
inches  below  the  center  of  the  shell,  and  shall  not  be  of 
less  tensile  strength  or  thickness  than  the  adjoining  sheets 
in  the  cylindrical  portions  of  the  shell,  and  the  sheets 
forming  the  shell  shall  be  rolled  to  form  of  shell  with  the 
grain  of  the  material. 

HOLES  FOR  STAY   BOLTS   AND  TUBES,   RIVET  HOLES  AND 
BUTT  STRAPS. 

4.  All  holes  for  stay  bolts  and  tubes  shall  be  fairly  §§  4418,  4433, 

drilled  and  no  part  punched.  ^'  ̂* 
The  diameter  of  rivets,  rivet  holes,  distance  between 

centers  of  rivets,  and  distance  from  centers  of  rivets  to 
edge  of  lap  for  different  thicknesses  of  plates  for  single 

556920—10  2 
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(II,  4)     and  double  riveting  shall  be  determined  by  the  following 
rule : 

(See  Appendix,  pp.  119-125.) 
5.  Where  butt  straps  are  used  in  the  construction  of 

marine  boilers,  the  straps  for  single  butt  strapping  shall 
in  no  case  be  less  than  the  thickness  of  the  shell  plates; 
and  where  double  butt  straps  are  used,  the  thickness  of 
each  shall  in  no  case  be  less  than  five-eighths  (f )  the  thick- 

ness of  the  shell  plates. 

DRILLING  TO  DETERMINE  THICKNESS. 

§  443o,R.s.  })q[Iqj.  ̂ en  years  old  or  more  shall,  at  the  first 
annual  inspection  thereafter,  be  drilled  at  points  near  the 
water  line  and  at  bottom  of  shell  of  boiler,  or  such  other 
points  as  the  local  inspectors  may  direct,  to  determine  the 
thiclmess  of  such  material  at  those  points ;  and  the  steam 
pressures  allowed  shall  be  governed  by  such  ascertained 
thickness  and  the  general  condition  of  the  boiler. 

HYDROSTATIC  PRESSURE. 

§  4418,  R.  s.  7^  The  hydrostatic  pressure  applied  must  be  in  the  pro- 
portion of  150  pounds  to  the  square  inch  to  100  pounds 

to  the  square  inch  of  the  steam  pressure  allowed,  and  the 
inspector,  after  applying  the  hydrostatic  test,  must  thor- 

oughly examine  every  part  of  the  boiler. 
In  applying  the  hydrostatic  test  to  boilers  with  a  steam 

chimney  the  test  gauge  should  be  applied  to  the  water 
line  of  such  boilers. 

DONKEY  BOILERS. 

§4418, U.S.  8.  Every  seagoing  steamer  carrying  passengers  for  hire 
shall  be  supplied  with  an  auxiliary  or  donkey  boiler  of 
sufficient  capacity  to  work  the  fire  pumps,  and  such  boilers 
shall  not  be  placed  below  the  lower  docks,  except  on  sin- 

gle-deck vessels,  on  any  steamer  hereafter  built  or  apply- 
ing for  first  inspection  as  a  passenger  steamer. 

Donkey  boilers  must  be  inspected  in  the  same  manner 
as  the  main  boilers. 

STAYS. 

55.  '^'^05,  441S,  9^  fi^Q  maximum  working  pressure  in  pounds  allow- 
able per  square  inch  of  cross-sectional  area  for  stays  used 

in  the  construction  of  marine  boilers  where  same  are  accu- 
rately litto(l  normal  to  su])]K)rted  surfaces  and  properly 

secured  shall  be  ascertained  by  the  following  formula: 

a 

1 
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Where  P  =  working  pressure  in  pounds. (II,  9) 
A  =  least  cross-sectional  area  of  stay  in  inches, 
a  =  area  of  surface  supported  by  one  stay,  in 

inches. 

C  =  a  constant,  6,000,  7,000,  8,000,  9,000  as  the 
case  may  be. 

C  =  9,000  for  tested  steel  stays  exceeding  2  J  inches 
in  diameter. 

C  =  8,000  for  tested  steel  stays  11  inches  and  not 
exceeding  2|  inches  in  diameter  when  such 
stays  are  not  forged  or  welded.  The  ends, 
however,  may  be  upset  to  a  sufficient  diam- 

eter to  allow  for  the  depth  of  the  thread. 
The  diameter  shall  be  taken  at  the  bottom 

of  the  thread,  provided  it  is  the  least  diam- 
eter of  the  stay.  All  such  stays  after  being 

upset  shall  be  thoroughly  annealed. 
C  =  8,000  for  a  tested  Huston  or  similar  type  of 

brace,  the  cross-sectional  area  of  which  ex- 
ceeds 5  square  inches. 

C  =  7,000  for  such  tested  braces  when  the  cross- 
sectional  area  is  not  less  than  1.227  and  nofe 
more  than  5  square  inches,  provided  such 
braces  are  prepared  at  one  heat  from  a  solid 
piece  of  plate  without  welds. 

C  =  6,000  for  all  stays  not  otherwise  provided  for. 

Required  the  working  pressure  of  a  stay  1  inch  in  diam- 
eter, pitched  6  inches  by  6  inches  center  to  center. 

When  stay  bolts  and  stays  are  made  of  wrought  iron, 
they  shall  be  of  the  best  quality  of  refmed  iron.  Material 
employed  in  the  construction  of  stays  not  otherwise  pro- 

vided for  must  be  sufficiently  cohesive  to  v/ithstand 
stresses  to  which  subjected.  The  use  of  welded  stays  of 
any  form  is  positively  prohibited. 

TO  DETERMINE  THE  AREAS  OF  DIAGONAL  AND  GUSSET  STAYS. 

Multiply  the  area  of  a  direct  stay  required  to  support 
the  surface  by  the  slant  or  diagonal  length  of  the  stay; 
divide  this  product  by  the  length  of  a  line  drawn  at  right 
angles  to  surface  supported  to  center  of  palm  of  diag- 

onal stay.  The  quotient  will  be  the  required  area  of  the 
diagonal  stay. 

EXAMPLE. 

Working  pressure  = 
(1  XI  X.7854)X  6,000 

6X6 =  130.9  pounds. 

A  = 

axL 
1 



20 

(II,  9)  Where  A  =  sectional  area  of  diagonal  stay. 
a  =  sectional  area  of  direct  stay. 
L  =  length  of  diagonal  stay. 
1  =  length  of  line  drawn  at  right  angles  to 

boiler  head  or  surface  supported  to  center 
of  palm  of  diagonal  stay. 

Given  diameter  of  direct  stay  =  1  inch,  a  =  .7854,  L  =  60 
inches,  1  =  48  inches,  substituting  and  solving, 

.     .7854x60  ,.  , 
A  =  =  .98 1  sectional  area. 48 

Diarrieter=  1.11  inch  —  IJ  inch. 

■  The  sectional  area  of  gusset  stays,  when  constructed  of 
triangular  right-angled  web  plates  secured  to  single  or 
double  angle  bars  along  the  two  sides  at  right  angles,  shall 
be  determined  by  formula  for  diagonal  stays,  and  shall 
be  not  less  than  10  per  cent  greater  than  would  be  neces- 

sary for  a  diagonal  bolt  stay. 
The  diameter  of  a  screw  stay  shall  be  taken  at  the  bot- 

tom of  the  thread,  provided  it  is  the  least  diameter  of  the 
stay. 

For.  all  stays  the  least  sectional  area  shall  be  taken  in 
calculating  the  stress  allowable. 

All  screw  stay  bolts  shall  be  drilled  at  the  ends  with  a 
one-eighth  inch  hole  to  at  least  a  depth  of  one-half  incl^ 
beyond  the  inside  surface  of  the  sheet.  Stays  through 
laps  or  butt  straps  may  be  drilled  with  larger  hole  to  a 
depth  so  that  the  inner  end  of  said  larger  hole  shall  not  be 
nearer  than  the  thickness  of  the  boiler  plates  from  the 
inner  surface  of  the  boiler. 

Such  screw  stay  bolts,  with  or  without  sockets,  may  be 
used  in  the  construction  of  marine  boilers  where  fresh 
water  is  used  for  generating  steam:  Provided,  however, 
That  screw  stay  bolts  of  a  greater  length  than  24  inches 
will  not  be  allowed  in  any  instance,  unless  the  ends  of 
said  bolts  are  fitted  with  nuts.  Water  used  from  a  sur- 

face condenser  shall  be  deemed  fresh  water. 
Holes  for  screw  stays  must  be  tapped  fair  and  true, 

and  full  thread. 
The  ends  of  stays  which  are  upset  to  include  the  depth 

of  thread  shall  be  thoroughly  annealed  after  being  upset. 
The  sectional  area  of  pins  to  resist  double  shear  and 

bending,  accurately  fittecf  and  secured  in  crow  feet,  sling, 
and  similar  stays,  shall  be  at  least  equal  to  eiglit-tenths 
of  tiic  required  sectional  area  of  the  brace.  Breadth 
across  each  side  and  depth  to  crown  of  eye  shall  be  not 
less  than  .35  to  .55  of  (hameter  of  pin.  In  order  to  com- 

pensate for  inaccurate  distribution  tiie  forks  sliould  be 
proportioned  to  support  two-thirds  of  tlie  load,  thickness 
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of  forks  to  be  not  less  than  .66  to  .75  of  the  diameter  of  (II,  9) 

pins. 
The  combined  sectional  area  of  rivets  used  in  securing 

tee  irons  and  crow  feet  to  shell,  said  rivets  being  in  ten- 
sion, shall  be  not  less  than  the  required  sectional  area  of 

brace.  To  insure  a  well-proportioned  rivet  point,  rivets 
shall  be  of  sufficient  length  to  completely  nil  the  rivet 
holes  and  form  a  head  equal  in  strength  to  the  body  of 
the  rivet.  All  rivet  holes  shall  be  drilled.  Distance  from 
center  of  rivet  hole  to  edge  of  tee  irons,  crow  feet,  and 
similar  fastenings  shall  be  so  proportioned  that  the  net. 
sectional  areas  through  sides  at  rivet  holes  shall  equal  the 
required  rivet  section.  Rivet  holes  shall  be  slightly  coun- 

tersunk in  order  to  form  a  fillet  at  point  and  head. 
All  steel  bars  used  as  stays  or  braces  and  braces  of  the 

Huston  type  to  be  allowed  a  stress  of  7,000,  8,000,  or 
9,000  pounds  per  square  inch  of  section  shall  be  tested  by 
the  inspectors,  in  lots  not  to  exceed  50  bars,  in  the  follow- 

ing manner:  Inspectors  shall  select  one  bar  or  brace 
from  each  lot  and  bend  one  end  of  such  bar  or  brace  cold 
to  a  curve,  the  inner  radius  of  which  is  equal  to  one  and 
one-half  times  the  diameter  of  the  test  bars  or  the  thick- 

ness of  the  brace,  as  the  case  may  be,  without  flaws  or 
cracks;  and  should  any  such  test  bar  or  brace  fail  in  the 
test,  the  lot  from  which  the  test  bar  or  brace  was  taken 
shall  not  be  allowed  to  be  used  in  the  construction  of 
marine  boilers. 

Boiler  manufacturers  desiring  to  use  tested  steel  stays 
or  braces  shall  be  required  to  furnish  the  inspectors  with 
the  following  form  of  affidavit  duly  filled  in: 

[Form  937.] 

State  of  ,  County  of  ■ — — ,  ss: 
Personally  appeared  before  me,  a  notary  public  for  and  in  the  county 
of  and  State  of  ,  Mr.  ,  who,  being  first  duly 
sworn,  deposes  and  says  that  he  is  the  of  the  steam  boiler  works 
situated  at  ,  and  known  as  the  ,  and  that  the  lot  or  lots  of 
steel  bars  from  which  the  test  bars  were  taken  and  tested  by  the  in- 

spector on  the  day  of  ,  190-,  and  allowed  for  use  in  the  steam 
boiler-  to  be  constructed  for  the  steamer  ,  and  to  be  allowed  a 
strain  not  to  exceed  pounds  per  square  inch  of  section  as  a  working 
steam  pressure,  will  be  used  in  the  construction  of  the  boiler-  for  the 
steamer   ,  and  no  material  for  any  braces,  stays,  or  stay  bolts 
required  to  carry  a  strain  equal  to  pounds  per  square  inch  of 
section  will  be  used  as  braces,  stays,  or  stay  bolts  in  the  construction 
of  the  boiler-  for  the  said  steamer  unless  tested  by  the  inspector  and 
approved  by  him  in  accordance  with  the  requirements  of  law. 

Sworn  to  and  subscribed  before  me  this 

[notary's  seal.] 
 day  of  ,  190-. 

Notary  Public. 
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(II)         TOPS  OF  COMBUSTION  CHAMBERS  AND  BACK  CONNECTIONS. 

§  4418,  R.  s.  Formula  for  girders  over  back  connection  and  other flat  surfaces : 

Working  pressure  =  ̂,^,^^f^^  ̂ 

Where  W  =  extreme  width  of  combustion  box  in  inches. 
P  =  pitch  of  supporting  bolts  in  inches. 
D  =  distance  between  girders  from  center  to 

center  in  inches. 

L  =  length  of  girder  in  feet. 
d  =  depth  of  girder  in  inches. 
T  =  thickness  of  girder  in  inches. 
C  =  550  when  the  girder  is  fitted  with  1  sup- 

supporting  bolt. 
C  =  825  when  the  girder  is  fitted  with  2  or  3 

supporting  bolts. 
C  =  917  when  the  girder  is  fitted  with  4  or  5 

supporting  bolts. 
C  =  963  when  the  girder  is  fitted  with  6  or  7 

supporting  bolts. 
C  =  990  when  the  girder  is  fitted  with  8  or  more 

supporting  bolts. 
EXAMPLE. 

Given  W  =  34  inches,  P  =  7.5  inches,  D  =  7.75  inches, 
L  =  2.927  feet,  d  =  7.5  inches,  T  =  2  inches,  C  =  825,  then, 
substituting  in  formula, 

w    1  •  825X7.5X7.5X2  ^  . 
Workmg  pressure ^^^^^  75x2  927  ̂   ̂   pounds. 

FLAT  SURFACES. 

§4418,  R.s.  J  J  rpi^g  maximum  stress  allowable  on  flat  plates  sup- 
ported by  stays  shall  be  determined  by  the  following 

formula: 
All  stayed  surfaces  formed  to  a  curve  the  radius  of 

which  is  over  21  inches,  excepting  surfaces  otherwise  pro- 
vided for,  shall  be  deemed  flat  surfaces. C  X 

Working  pressure  =  — — 

Where  T  =  thickness  of  plates  in  sixteenths  of  an  incli. 
P  =  greatest  pitch  of  stays  in  inclics. 
C=112  for  screw  stays  with  riveted  heads, 

plates  seven-sixteenths  of  an  inch  thick 
and  under. 

C  =  120  for  screw  stays  with  riveted  heads, 
plates  above  seven-sixteenths  of  an  inch thick. 

C=12()  for  screw  stays  will)  nuts,  ])lales  seven- 
sixteenths  of  an  inch  thick  and  under. 
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Where  C=  125  for  screw  stays  with  nuts,  plates  above     (II,  11) 
seven-sixteenths  of  an  inch  thick  and 
under  nine-sixteenths  of  an  inch. 

C=13o  for  screw  stays  with  nuts,  plates  nine- 
sixteenths  of  an  inch  thick  and  above. 

C=175  for  stays  with  double  nuts  having  one 
nut  on  the  inside  and  one  nut  on  the  out- 

side of  plate,  without  washers  or  doubling 

plates. C=  160  for  stays  fitted  with  washers  or  doubling 
strips  wdiich  have  a  thickness  of  at  least 
.5  of  the  thickness  of  the  plate  and  a 
diameter  of  at  least  .5  of  the  greatest 
pitch  of  the  stay,  riveted  to  the  outside 
of  the  plates,  and  stays  having  one  nut 
inside  of  the  plate,  and  one  nut  outside 
of  the  washer  or  doubling  strip.  For  T 
take  72  per  cent  of  the  combined  thick- 

ness of  the  plate  and  washer  or  plate 
and  doubling  strip. 

C  =  200  for  stays  fitted  with  doubling  plates 
which  have  a  thickness  equal  to  at  least 
.5  of  the  thickness  of  the  plate  reenforced, 
and  covering  the  full  area  braced  (up  to 
the  curvature  of  the  flange,  if  any),  riv- 

eted to  either  the  inside  or  outside  of  the 

plate,  and  stays  having  one  nut  outside 
and  one  inside  of  the  plates.  Washers 
or  doubling  plates  to  be  substantially  riv- 

eted. For  T  take  72  per  cent  of  the  com- 
bined thickness  of  the  two  plates. 

C  =  200  for  stays  with  plates  stiffened  with  tees 
or  angle  bars  having  a  thickness  of  at 
least  two-thirds  the  thickness  of  plate 
and  depth  of  webs  at  least  one-fourth  of 
the  greatest  pitch  of  the  stays,  and  sub- 

stantially riveted  on  the  inside  of  the 
lates,  and  stays  having  one  nut  inside 
earing  on  washers  fitted  to  the  edges  of 

the  webs,  that  are  at  right  angles  to  the 
plate.  For  T  take  72  per  cent  of  the 
combined  thickness  of  web  and  plate. 

No  such  flat  plates  or  surfaces  shall  be  unsupporteti  at 
a  greater  distance  than  18  inches. 

EXAMPLE. 

^  Required  the  working  pressure  allowable  for  plate  five- 
eighths  of  an  inch  thick,  with  doubling  plate  seven- 
sixteenths  of  an  inch  thick,  stayed  14-inch  by  14-inch 
centers : 

w   1-                    200X149.81  , 
Workmg  pressure  =  =152  pounds. 

Plates  heated  for  working  must  be  annealed  afterwards. 
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REQUIREMENTS  FOR  HEADS. 

12.  All  plates  used  as  heads,  when  new  and  made  to 
practically  true  circles,  and  as  described  below,  shall  be 

allow^ed  a  steam  pressure  in  accordance  with  the  following formula: 
CONVEX  HEADS. 

p_TxS 

^~  
R 

Where  P  =  steam  pressure  allowable  in  pounds. 
T  =  thickness  of  plate  in  inches. 
S  =  oneTsixth  of  the  tensile  strength. 
E,  =  one-half  of  the  radius  to  which  the  head  is 

bumped. 
Add  20  per  cent  to  P  when  the  head  is  double  riveted 

to  the  shell  and  the  holes  are  fairly  drilled. 

CONCAVE  HEADS. 

For  concave  heads  the  pressure  allowable  will  be  .6 
times  the  pressure  allowable  for  convex  heads. 

Note. — To  find  the  radius  of  a  sphere  of  which  the  bumped  head 
forms  a  part,  square  the  radius  of  head,  divide  this  by  the  height  of 
bump  required;  to  the  result  add  height  of  bump,  which  will  equal 
diameter  of  sphere,  one-half  of  which  will  be  the  required  radius. 

EXAMPLE. 

Kequired  the  working  pressure  of  a  convex  head  of  a 
54-inch  radius,  material  60,000  pounds  tensile  strength 
and  one-half  of  an  inch  thick,  double  riveted  and  holes 
fairly  drilled.    Substituting  values,  we  have 

p_  . 5^00^        per  cent  =  185  +  37  =  222  pounds. 

The  pressure  allowable  on  a  concave  head  of  the  same 
dimensions  would  be: 

222X.6  =  133  pounds. 

Bumped  heads  may  contain  a  manhole  opening  flanged 
inwardly,  when  such  flange  is  turned  to  a  depth  of  three 
times  the  thickness  of  material  in  the  head. 

Material  used  in  the  construction  of  all  bumped  heads 

shall  possess  the  physical  and  chemical  qualities  pre- 
scribed by  the  Board  of  Supervising  Inspectors  for  all 

plates  subject  to  tensile  strain,  as  required  by  section 
4430,  Revised  Statutes. 

FLAT  HEADS  OF  WROUGHT-IRON  OR  STEEL  PLATE. 

Where  flat  lioads  do  not  exceed  20  inches  in  diameter 
they  may  be  used  without  being  stayed,  and  the  steam 
pressure  allowable  shall  be  determined  by  the  following 
formula: 

„  CxT^ 
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Where  P  =  steam  pressure  allowable  in  pounds.  (II,  12) 
T  =  thickness  of  material  in  sixteenths  of  an  inch. 
A  =  one-half  the  area  of  head  in  inches. 
C  =  1 1 2  for  plates  seven-sixteenths  of  an  inch 

and  under. 

C  =  120  for  plates  over  seven-sixteenths  of  an 
inch. 

Provided,  The  flanges  are  made  to  an  inside  radius  of 
at  least  1^  inches. 

EXAMPLE. 

Required  the  working  pressure  of  a  flat  head  20  inches 
in  diameter  and  three-fourths  of  an  inch  thick.  Substi- 

tuting values,  we  have 

^    120X144  , 
Jr  =  ̂ — — =110  pounds. 

TUBES. 

13.  Lap-welded  and  seamless  tubes,  used  in  boilers  §^418,  r.s. 
whose  construction  was  commenced  after  June  30,  1910, 
having  a  thickness  of  material  according  to  their  respec- 

tive diameters,  shall  be  allowed  a  working  pressure  as 
prescribed  in  the  following  table,  provided  they  are 
deemed  safe  by  the  inspectors.  Where  heavier  material 
is  used,  pressure  may  be  allowed  as  prescribed  in  formula 
on  page  37.    Any  length  of  tube  is  allowable. 

Outside 
diameter. 

Thickness 
of  material. 

Maximum 

pressure allowed. 

Inches. Inch. Pounds. 
2 0.095 427 
n .095 380 

2i 

.109 
392 

21 

.109 356 
3 .109 327 

3i 

.120 332 

3i 

.120 308 

3J 

.120 282 
4 .134 303 

4i 

.134 
238 

5 .148 
235 

6 .165 199 

MAIN  STEAM  PIPE. 

The  thickness  of  and  pressure  allowed  on  main  steam 
ipe  constructed  of  riveted  iron  or  steel  plates  that  have 
ecn  stamped  and  tested  as  required  by  section  4430,  Re- 

vised Statutes,  shall  be  determined  in  the  same  manner 
as  required  by  section  4433,  Revised  Statutes,  to  deter- 

mine the  pressure  allowable  on  boilers. 
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(II.  13)  The  thickness  of  and  steam  pressure  allowable  on  all 
lap-welded  main  steam  pipe  of  wrought  iron  or  steel  shall 
be  determined  by  the  following  formulas: 

+  125 

-p_  (T-. 125)  X  10,000 
D 

Where  P  =  pressure  of  steam  allowable  in  pounds. 
T  =  thickness  of  pipe. 
D  =  diameter  of  pipe. 

EXAMPLE. 

Given  P  =  200  pounds  pressure.    D  =  5  inches  in  diam- 
eter.   Substituting  and  solving  for  T, 

T  =  ??W  +  -125  =  .225  inch. 

Substituting  and  solving  for  P, 

^    (.225-.125)X  10,000  , 
P  =  g  =  200  pounds. 

LAP-WELDED  BOILER  TUBES  UP  TO  AND  INCLUDING  4  INCHES  IN 
DIAMETER. 

All  lap- welded  tubes  shall  be  made  of  charcoal  iron,  or 
mild  steel,  made  by  any  process. 

SURFACE  INSPECTION. 

Tubes  shall  be  free  from  defective  welds,  cracks,  blis- 
ters, scale,  pits,  and  sand  marks. 

TESTS. 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

(a)  A  test  piece  2  inches  in  length  cut  from  a  tube  must 
stand  being  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  the  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal 
without  showing  cracks  or  flaws,  with  bend  at  one  side 
being  in  the  weld. 

(h)  A  second  tube  shall  have  a  flange  turned  over  at 
right  angles  to  the  body  of  the  tube  and  shall  have  a 
width  ecjual  to  three-eighths  of  an  inch. 

All  the  work  shall  be  done  cold. 
Each  tube  shall  be  subjected  to  an  internal  hydrostatic 

pressure  of  500  ])ounds  per  square  inch  without  showing 
signs  of  wealaiess  or  defects. 
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All  steel  tubes  shall  have  ends  properly  annealed  by  the    (II,  13) 
manufacturer  before  shipment,  and  must  stand  expand- 

ing, flanging  over  on  the  tube  plate,  and  beading  without 
flaw,  crack,  or  opening  at  weld. 

LAP-WELDED  BOILER  TUBES  OVER  4  INCHES  UP  TO  AND  INCLUDING 
30  INCHES  IN  DIAMETER. 

All  lap-welded  boiler  tubes  over  4  inches  in  diameter, 
up  to  and  including  30  inches  in  diameter,  shall  be  made 
of  wrought  iron  or  mild  steel,  made  by  any  process. 

(a)  A  test  piece,  2  inches  in  length,  cut  from  a  tube, 
must  stand  being  flattened  by  hammering  until  the  sides 
are  brought  parallel  with  the  curve  on  the  inside  at  the 
ends  not  greater  than  three  times  the  thickness  of  the 
metal  without  showing  cracks  or  flaws,  with  bend  at  one 
side  in  the  weld. 

Each  tube  shall  be  subjected  to  an  internal  hydrostatic 
pressure  of  500  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  steel  tubes  shall  have  ends  properly  annealed  by  the 
manufacturer  before  shipment.  Tubes  must  stand  drill- 

ing, riveting,  and  calking,  and  work  necessary  to  install 
them  into  the  tube  head  without  showing  any  signs  of 
w^eakness  or  defects. 

No  tube  increased  in  thickness  by  welding  one  tube 
inside  of  another  shall  be  allowed  for  use. 

SEAMLESS  STEEL  BOILER  TUBES. 

MATERIAL, 

The  steel  shall  be  made  by  the  open-hearth  process. 

SURFACE  INSPECTION. 

Tubes  must  be  free  from  all  surface  defects.  The  de- 
fects to  be  particularly  avoided  in  Geamless  tubes  are 

tears,  snakes,  checks,  slivers,  scratches,  laps,  pits,  rings, 
and  sinks. 

All  seamless  steel  cold-drawn  tubes  shall  be  annealed 
as  a  final  process.  One  or  more  tubes  shall  be  selected  at 
random  from  each  charge  of  annealing  furnace,  and 
coupons  cut  from  same  for  testing. 

(a)  A  piece  3  inches  long  cut  from  the  first  tube  must 
stand  being  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  a  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal, 
without  showing  cracks  or  flaws. 

(h)  A  flange  shall  be  turned  all  around  the  end  of  the 
tube  to  a  width  equal  to  three-eighths  of  an  inch  beyond 
the  outside  body  of  the  tube. 

Tests  (a)  and  (h)  shall  be  done  cold. 
Where  hot-finished  tubes  are  furnished,  the  tubes  shall 

pass  the  same  manipulating  tests  as  cold-drawn  tubes  and 
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(II,  13)  shall  be  subject  to  the  same  conditions  as  to  gauge,  but  do 
not  have  to  be  annealed. 

Each  tube  shall  be  subject  to  an  internal  hydrostatic 
pressure  of  1,000  pounds  per  square  inch  without  showing 
signs  of  weakness  or  defects. 

All  tubes  must  stand  expanding,  flanging  over  on  the 
tube  plate,  and  beading  without  flaw  or  crack. 

All  individual  tubes  must  be  carefully  gauged  with  a 
Birmingham  wire  gauge,  and  must  come  within  the  limits 
of  one  gauge  imder  or  one  gauge  over  the  specified 
thickness. 

WELDED  STEAM  AND  WATER  PIPES. 

From  one-eighth  of  an  inch  inside  diameter  up  to  and 
including  30  inches  inside  diameter. 

The  pipe  shall  be  made  of  wrought  iron  or  mild  steel, 
smooth,  straight,  and  free  from  defects. 
Threaded  pipe  of  standard  thickness  shall  be  avoided  . 

as  far  as  possible.    In  steam  pipes  it  is  a  very  serious 
matter  and  shall  not  be  allowed  m  any  case  on  standard 
pipe  over  5  inches  diameter. 

All  pipe  over  2  inches  in  diameter  shall  be  lap-welded. 
TESTS. 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

One-eighth  inch  inside  diameter  up  to  and  including  3  J 
inches  inside  diameter  shall  be  tested  before  shipment  to 
600  pounds  per  square  inch  hydrostatic  pressure  and  not 
subject  to  any  other  test. 

Four  inches  inside  diameter  up  to  and  including  12 
inches  inside  diameter. 

Thirteen  inches  outside  diameter  up  to  and  including 
30  inches  outside  diameter. 

(a)  A  test  piece  2  inches  in  length  cut  from  a  pipe  must 
stand  being  flattened  by  hammering  until  the  sides  are 
brought  parallel  with  the  curve  on  the  inside  at  the  ends 
not  greater  than  three  times  the  thickness  of  the  metal 
without  showing  cracks  or  flaws,  with  bend  at  one  side 
being  in  the  weld. 

(h)  Pulling  tests  must  be  made  from  every  50  pieces 
furnished,  or  fraction  thereof,  and  must  show  the  follow- 

ing results: 
For  steel. — Tensile  strength  not  less  than  50,000  pounds 

per  square  inch.  Elongation  in  8-inch  specimen,  not  less 
than  20  per  cent. 

For  iron. — Tensile  strength  not  less  than  44,000  pounds 
per  s(juare  inch.  Elongation  in  8-inch  specimens,  not  less 
than  J 2  j)cr  cent. 

All  pipe  from  4-incli  diameter  up  to  and  including  30- 
inch  diameter  shall  bo  tested  before  shipment  to  not  less 
than  500  i)oun(ls  per  square  inch  hydrostatic  pressure. 
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SEAMLESS  STEEL  STEAM  AXD  WATER  PIPES.  (II,  13) 

MATERIAL. 

The  steel  shall  be  made  by  the  open-hearth  process. 

SURFACE  INSPECTION. 

Pipe  must  be  free,  inside  and  outside,  from  all  surface 
defects  that  would  materially  weaken  it  or  form  starting 
points  of  corrosion.  The  defects  to  be  especially  avoided 
are  snakes,  checks,  slivers,  laps,  pits,  etc.  Pipe  must  be 
smooth  and  straight. 

TESTS. 

The  following  tests  shall  be  made  before  shipment  by 
the  manufacturer: 

(a)  A  test  piece,  2  inches  in  length,  cut  from  a  tube, 
must  stand  being  flattened  by  hammering  until  the  sides 
are  brought  parallel  with  the  curve  on  the  inside  at  the 
ends  not  greater  than  three  times  the  thickness  of  the 
metal  without  showing  cracks  or  flaws. 

(b)  Pulling  tests  must  be  made  from  every  50  pieces 
furnished,  or  fraction  thereof,  and  must  show  the  follow- 

ing results : 
Tensile  strength,  not  less  than  48,000  pounds  per  square 

inch. 

Elongation  in  8-incli  specimen,  not  less  than  12  per  cent. 
The  results  of  the  pulling  tests  must  be  forwarded  by 

the  manufacturer  to  the  purchaser  of  steam  pipe,  who  will 
forward  same  to  the  local  inspector. 

Any  pipe  used  for  mud  or  steam  drums  must  have  the 
ends  of  same  properly  annealed  before  the  holes  are  drilled 
or  the  heads  are  riveted  in:  Provided,  That  this  paragraph 
shall  apply  only  to  drums  not  exceeding  15  inches  in 
diameter  for  use  on  pipe  and  coil  boilers. 
When  pipe  is  used  for  steam  lines  where  flanges  are 

riveted  on  and  calked,  the  ends  of  the  pipe  shall  be 
properly  annealed  before  drilling  or  riveting  the  flanges  on. 

When  pipes  are  expanded  into  flanges  by  proper  and 
approved  machinery,  and  flared  out  at  the  ends  to  an 

angle  not  exceeding  20°  (said  angle  to  be  taken  in  the 
direction  of  the  length  of  the  pipe)  and  having  a  depth  of 
flare  equal  to  at  least  one  and  one-half  times  the  thickness 
of  the  material  in  said  pipe,  such  pipes  may  be  used  for 
all  steam  and  exhaust  pipes  when  tested  to  two  and  one- 
half  times  the  working  pressure  and  found  perfect  in 
every  respect. 

If  the  pipe  is  used  for  steam  lines  where  the  pipe  is 
peened  in  and  flanged  over,  the  ends  of  the  pipe  should  be 
properly  annealed  before  the  peening  or  flanging  is  done. 

The  use  of  a  square-nosed  tool  is  recommended  for  cut- 
ting tubes  and  pipe. 

Proinded,  That  this  entire  section  13  shall  apply  only 
to  tubes  and  pipes  used  or  to  be  used  in  boilers  built  after 
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(II,  13)  June  30,  1905,  and  to  all  other  pipes  referred  to  in  this 
section  subject  to  pressure  installed  for  use  on  steam 
vessels  after  that  date. 

ANGLE  STIFFENERS  FOR  CURVED  SURFACES. 

§4418,  R.s.  14,  Where  rounded  bottoms  of  combustion  chambers 
are  stiffened  with  single  angle-iron  stiffeners,  such  angles 
shall  have  a  thickness  of  leaf  eight-tenths  that  of  the  plate 
and  a  depth  of  at  least  one-half  pitch.  Where  stiffened 
with  double  angle  irons  or  tee  bars,  such  angles  or  tee 
bars  shall  have  a  thickness  of  leaf  at  least  two-thirds  that 

of  plate  and  a  depth  of  at  least  one-fourth  of  pitch.  Said 
angles  or  tee  bars  shall  be  substantially  riveted  to  the 
plate  supported.  Where  the  bottoms  of  combustion 
chambers  are  strengthened  by  angles,  or  tee  irons,  the 
same  shall  be  on  the  w^ater  side  of  the  combustion  cham- 

bers as  shown  in  the  sketches  on  pages  32-36. 
Where  rounded  tops  of  combustion  chambers  are 

stiffened  with  single  or  double  angle-iron  stiffeners,  or  tee 
bars,  such  angles  or  tee  bars  shall  be  of  thickness  and 
depth  of  leaf  not  less  than  specified  for  rounded  bottoms 
of  combustion  chambers.  Said  angles  or  tee  bars  shall 
be  supported  on  thimbles  and  riveted  through  with  rivets 
not  less  than  one  inch  in  diameter,  and  spaced  not  to 
exceed  six  inches  between  centers. 

Working  pressure  allowed  on  rounded  surfaces  sup- 
ported by  angle  irons  or  tee  bars  shall  be  determined  by 

the  following  formula: 

W orkmg  pressure  =  — 
J.  X  -L' 

Where  T  =  thickness  of  plate  in  sixteenths  of  an  inch. 
P  =  pitch  of  angle  or  tee  stiffeners  in  inches. 
D  =  diameter  of  curve  to  which  plate  is  bent,  in 

inches. 

EX  AMPLE . 

Given  T  =  of  an  inch.  P  =  7  inches.  D  =  51  inches. 
Substituting  values  in  formula  and  solving, 

■nr     1  •  900X81     on^  1  ■  1 
Workmg  pressure  =  7^51  =-Q^  pounds  per  square  mch. 

TUBE  PLATE. 

p_(D-d)  TX 27,000 
^  ~  WxD 

Where  P-=  working  pressure  in  pounds. 
D  =  least  horizontal  distance  between  tube  cen- 

ters in  inches. 
d  =  inside  diameter  of  tubes  in  inches. 
T  =  thickness  of  tube  i)lale  in  inches. 
W  =  extreme  width  of  combustion  chamber  in 

inches. 
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Required  the  working  pressure  of  a  tube  sheet  support-  (II,  14) 
ing  a  crown  sheet  braced  by  crown  bars.  Horizontal 
distance  between  centers,  4 J  inches;  inside  diameter  of 
tubes,  2.782  inches;  thickness  of  tube  sheets,  eleven- 
sixteenths  of  an  inch;  extreme  width  of  combustion 
chamber,  34^  inches,  measured  from  outside  of  tube 
plate  to  outside  of  back  plate;  material,  steel.  Substi- 

tuting and  solving: 

-D    (4.125-2.782)  X. 6875X27,000 

X  =  34  25  X  4  12"5  =  176  pounds  pressure. 

The  compressive  stress  on  tube  plates,  as  determined 
by  the  following  formula,  must  not  exceed  13,500  pounds 
per  square  inch,  when  pressure  on  top  of  combustion 
chamber  is  supported  by  vertical  plates  of  such  chamber. 

p_  PxDxW 2(D-d)T 

Wliere  C  =  stress  on  tube  sheet. 

P  =  working  pressure  in  pounds. 
D  =  least  horizontal  distance  between  tube  cen- 

ters in  inches. 
d  =  inside  diameter  of  tube  in  inches. 
W  =  extreme  width  of  combustion  chamber  in 

mches. 
T  =  thickness  of  tube  sheet  in  inches. 

Sling  stays  may  be  used  in  lieu  of  girders  in  all  cases, 
provided,  however,  that  when  such  sling  stays  are  used, 
girders  or  screw  stays  of  the  same  sectional  area  must 
be  used  for  securing  the  bottom  of  conbustion  chamber 
to  the  boiler  shell. 

When  girders  are  dispensed  with  and  the  top  and  bot- 
tom of  combustion  chambers  are  secured  by  sling  stays 

or  braces,  the  sectional  area  of  such  stays  must  conform 
with  the  requirements  of  section  9,  Rule  II. 

The  following  drawings  show  an  excellent  practice  of 
constructing  combustion  chambers  with  and  without 
sling  stays : 
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II,  14) 

4-  + + 
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+ -\-  -h 

+  4- 

t 

+  + 

^  +  +  +  4- 
-t-  -f  +  +  + 

+  -t-4-  +  + 

4-  +  +  +  + 

+  i-  +  +  4- 
+  +  +  t  + 

+  +  i-  +  + 

n  f 

No.  1.— P'ullLoad  on  Tube  Sheet  and  Back  Plate. 
Diameter  of  hangers  .should  be  fiiiflricient  to  carry  the  weight  of  combustion  chamber  and  one-half  the tubes  and  furnaces  when  no  water  l.s  In  holler.    No  ellect  of  buoyancy  is  considered. 
The.se  remarks  are  for  separate  (iombustlon  chambers  when  they  are  hot  secured  to  t  he  shell  at  the  bottom 

and  therefore  liable  to  bend  the  sinall  screw  stays. 
In  this  case  tlie  tui)c  sliect  uud  buck  plato  get  the  full  compressive  load  In  a  slndlar  manner  to  a  boiler 

without  hanging  stuy». 
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(II,  14) 

No.  2.— Nearly  whole  Compressive  Load  taken  off  Tube  Sheet. 
Top  hanging  stays  take  full  compressive  load  off  tube  sheet  and  back  plate,  except  that  half  the  load  on 

unsupported  portions  marked  li  beyond  stays  will  be  taken  by  the  tube  sheet  and  back  plate,  respectively, 
and  the  other  half  by  the  last  stays. 

The  thif;kness  of  tube  sheet  and  back  plate  may  be  materially  reduced  from  what  would  be  required  when 
tube  sheet  and  back  plate  take  full  compressive  load,  providing  that  combustion  chamber  is  well  stayed 
to  take  full  load  at  the  bottom  by  screw  stays  or  girders  of  plates  and  angles. 

55692^—10  3 
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(II,  14) 

No.  3.-\EAUl.Y  WHOLK  COMPRESSIVE  LOAD  TAKEN  OFF  TUBE  SlIEKT. 

Top  hanplnp:  stays  lake  full  comprosslvo  load  off  lnl)p  shoot,  and  ]»aok  plalo,  except  that  half  the  load 
on  unsupported  portions  marked  H  beyond  slays  will  be  taken  by  the  tube  sheet  and  back  plate,  respec- tively, and  the  other  half  by  liie  hust  stays. 

The  bottom  stays,  whether  of  screw  slays  or  plrders  of  plates  and  angles,  must  bo  of  the  same  sectional 
area  as  the  ton  bra(;cs,  and  no  boiler  should  be  built  having  top  stays  aa  shown  without  having  the  bottom 
stays  of  ccjual  Btrcugth. 



(11,1  4) 

No.  1.  TuiJE  Sheet  and  Back  Plate  get  Full  Load, 
and  therefore  should  be  heavy  enough  to  withstand  auch. 



(11,14) 
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No.  5— TUISK  SJIKKTS  l  ACII  TAKE  I'AUT  OF  COMPHKSSIVE  T/OAD,  THE  llAN<iINa  STAYS  TAKINQ  CARE  OF THE  OTHER  TART. 

Tho  bottom  stays,  whetlicr  of  si-rew  stays  or  girders  of  phitos  and  atiglos,  must  be  of  the  same  sectional area  im  the  top  bracres 
In  this  case  the  thli 

when  tube  sheets  together  lake  full  t  ompreaalv 
In  this  case  the  thickness  of  tlie  tube  shoots  mav  be  materially  reduced  from  what  would  be  required eload. 
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FLUES. 

PLAIN,  LAP-WELDED  STEEL  FLUES,  7  TO  18  INCHES  DIAMETER. 

15.  Working  pressures  and  corresponding  minimum 
thicknesses  of  wall  for  long,  plain,  lap-welded  and  seam- 

less steel  flues,  7  to  18  inches  diameter,  subjected  to  exter- 
nal pressure  only,  shall  be  determined  by  the  following 

table  and  formula: 

Working  pressure  in  pounds  per  square  inch. 
Outside 
diame- ter of 100 120 140 160 180 200 

220 

flue. 
Thickness  of  flue  in  inches. Safety  factor,  5. 

Inches. 
7 .152 .160 .168 .177 

.185 .193 .201 
8 .174 .183 .193 .202 .211 .220 .229 
9 .196 .206 .217 .227 .237 .248 .258 10 .218 .229 .241 .252 .264 .275 

.287 
11 .239 .252 .265 .277 .290 .303 .316 
12 .261 .275 .289 .303 .317 .330 

.344 13 .283 .298 .313 .328 .343 .358 

.373 14 .301 .320 .337 .353 .369 
.385 .402 15 .323 .343 .361 .378 .396 .413 .430 

16 .344 .366 .385 .404 .422 .440 .459 
17 .366 .389 .409 .429 .448 .468 .488 
18 .387 .412 .433 .454 .475 .496 .516 

Thicknesses  in  this  table  were  calculated  by  formula: 

^_[(FxP)  +  l,386]D 
86,670 

Where  D  =  outside  diameter  of  flue  in  inches. 
T  =  thickness  of  wall  in  inches. 

P  =  working  pressure  in  pounds  per  square  inch. 
F  =  factor  of  safety. 

This  formula  is  applicable  to  lengths  greater  than  six 
diameters  of  flue,  to  working  pressures  greater  than  100 
pounds,  to  outside  diameters  of  from  7  to  18  inches,  and 

to  temperatures  less  than  650°  F. 
EXAMPLE. 

Required  the  thiclaiess  of  a  flue  10  inches  in  diameter; 
working  pressure,  in  pounds  per  square  inch,  200;  factor 
of  safety,  5.    Substituting  and  solving: 

^    [(5X200) +  1,386]  10  .  . 
T  =  g-^-^-  =  .275  of  an  inch. 

To  determine  working  pressure,  diameter  and  thickness 
being  given. 

P  =  (Tx  86,670)- (1,386  XD) DxF 

Where  D  =  outside  diameter  of  flue  iii  inches. 
T  =  thickness  of  wall  in  inches. 

P  =  working  pressure  in  pounds  per  square  inch. 
F  =  factor  of  safety. 
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(II,  15)  EXAMPLE. 

Required  the  working  pressure  of  a  flue  12  inches  out- 
side diameter,  .375  of  an  inch  thick;  factor  of  safety  is  5. 

Substituting  and  solving : 

(.375X86,670) -(1,386X12)  .  , 
P  =  5^  '  ̂   ̂  ̂  '   =  264.4  pounds  pressure. iZ  X  o 

WORKING  PRESSURE  ALLOWABLE  ON  RIVETED  FLUES  OVER  6  AND 
NOT  OVER  13  INCHES  IN  DIAMETER,  MADE  IN  SECTIONS,  AND  SUB- JECTED  TO  EXTERNAL  PRESSURE  ONLY. 

When  flues  are  constructed  of  plates,  made  in  sections 
and  riveted  together,  over  6  and  not  over  9  inches  in 
diameter,  maximum  length  of  sections  60  inches;  over  9 
and  not  over  13  inches  in  diameter,  maximum  length  of 
sections  42  inches,  the  working  pressure  shall  be  deter- 

mined by  the  following  formula: 

p_8,100xT 
D 

Where  P  =  working  pressure  in  pounds  per  square  inch. 
T  =  tliickness  in  inches. 
D  =  outside  diameter  in  inches. 

EXAMPLE. 

Required  the  working  pressure  of  a  flue  13  inches  out- 
side diameter,  .33  of  an  inch  thick. 

Substituting  and  solving: 

-p    8, 100  X. 33  , 
r  =  ~ — ^  =  205  pounds  pressure. 

Provided,  That  the  minimum  thickness  allowable  on 
riveted  flues  made  in  sections  shall  be  .20  inch  for  flues 
over  6  inches  and  under  10  inches  in  diameter,  and  .25 
inch  for  flues  of  10  inches  diameter  and  over. 

WORKING  PRESSURE  ALLOWABLE  ON  RIVETED,  SEAMLESS,  OR  LAP- 
WELDED  FLUES  OVER  13  AND  NOT  OVER  28  INCHES  IN  DIAMETER, 
MADE  IN  SECTIONS, -AND  SUBJECTED  TO  EXTERNAL  PRESSURE ONLY. 

The  working  pressure  allowable  on  riveted  or  lap- 
welded  flues  over  13  inches  in  diameter  up  to  and  includ- 

ing 28  inches  in  diameter,  made  in  sections,  and  subjected 
to  external  pressure  only,  the  lengths  not  to  exceed  3 J 
times  the  diameter  of  the  flue,  sliall  be  determined  by  the 
following  formula : 

p  =  ̂^'^  (18.75  X  T)  -  (L  X  1.03)  J. 
Where  P  =  working  ])ressurc  in  j)()un(]s  ])or  square  inch. 

I)  =  outside  diaincter  of  flue  in  inches. 

L  =  lengt  h  of  line  in  inches,  not  to  exceed  SJ  di- 
ameters of  flue. 

T  =  tliickness  of  wall  in  sixteenths  of  an  inch. 
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EXAMPLE.  (11^  15) 

Required  the  working  pressure  of  a  flue  14  inches  out- 
side diameter,  .3125  of  an  inch  thick,  length  36  inches. 

p  =  (18.75  X  5)  -  (36  X  1.03)  J  =  208  pounds  pressure. 

Inspectors  are  required,  from  actual  measurement  of 
each  flue,  to  make  such  reduction  from  the  prescribed 
working  steam  pressure  for  any  material  deviation  in  the 
uniformity  of  the  thickness  of  the  material,  or  for  any 
material  deviation  in  the  form  of  the  flue  from  that  of  a 

true  circle,  as  in  their  judgment  safety  requires. 

FURNACES. 

16.  The  tensile  strength  of  steel  used  in  the  construe-  §^ii8,  r.  s. 
tion  of  corrugated  or  ribbed  furnaces  shall  not  exceed 
67,000,  and  be  not  less  than  54,000,  pounds;  and  in  all 
other  furnaces  the  minimum  tensile  strength  shall  not  be 
less  than  58,000,  and  the  maximum  not  more  than  67,000, 
pounds.  The  minimum  elongation  in  8  inches  shall  be  20 
per  cent. 

All  corrugated  furnaces  having  plain  parts  at  the  ends 
not  exceeding  9  inches  in  length  (except  flues  especially 
provided  for),  when  new,  and  made  to  practically  true 
circles,  shall  be  allowed  a  steam  pressure  in  accordance 
with  the  following  formula: 

p_C^xT 
LEEDS  SUSPENSION  BULB  FURNACE. 

p_CxT ^  D~ 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  five-six- 

teenths of  an  inch. 
D  =  mean  diameter  in  inches. 
C  =  a  constant,  17,300,  determined  from  an  ac- 

tual destructive  test  under  the  supervision 
of  the  Board,  when  corrugations  are  not 
more  than  8  inches  from  center  to  center, 
ar^l  not  less  than  2 J  inches  deep. 

MORISON  CORRUGATED  TYPE. 

p_CxT 

^"  
D 

pressure  in  pounds. 
thickness  in  inches,  not  less  than  five-six- 

teenths of  an  inch, 
mean  diameter  in  inches. 

Where  P  = 

T  = 

D  = 
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Where  C=  15,600,  a  constant,  determined  from  an  ac- 
tual destructive  test  under  the  supervision 

of  the  Board  of  Supervising  Inspectors, 
when  corrugations  are  not  more  than  8 
inches  from  center  to  center,  and  the  ra- 

dius of  the  outer  corrugations  is  not  more 
than  one-half  of  the  suspension  curve. 

[Ln  calculating  the  mean  diameter  of  the  Morison  fur- 
nace, the  least  inside  diameter  plus  2  inches  may  be  taken 

as  the  mean  diameter,  thus — 

Mean  diameter  =  least  inside  diameter +  2  inches.] 

FOX  TYPE. 

p  CxT Where  P  =  pressure  in  pounds. 
T=  thickness  in  inches,  not  less  than  five-six- 

teenths. 
D  =  mean  diameter  in  inches. 

C=  14,000,  a  constant,  when  corrugations  are 
not  more  than  8  inches  from  center  to 
center  and  not  less  than  li  inches  deep. 

PURVES  TYPE. 

p  CxT 
Where  P  =  pressure  in  pounds. 

T=  thickness  in  inches,  not  less  than  seven- 
sixteenths. 

D  =  least  outside  diameter  in  inches. 
C=  14,000,  a  constant,  when  rib  projections  are 

not  more  than  9  inches  from  center  to  cen- 
ter and  not  less  than  If  inches  deep. 

BROWN  TYPE. 

p  CxT pressure  in  pounds. 
thickness  in  inches,  not  less  than  five-six- 

teenths. 
least  outside  diameter  in  inclies. 
14,000,  a  constant  (ascertained  by  an  actual 

destructive  test  under  the  supervision  of 
this  Board),  when  corrugations  are  not 
more  than  9  inches  from  center  to  center 
and  not  less  than  1 J  inches  deep. 

Where  P: 
T 

D 
C 
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The  thickness  of  corrugated  and  ribbed  furnaces  shall    (II,  16) 
be  ascertained  by  actual  measurement.    The  manufac- 

turer shall  have  said  furnace  drilled  for  a  one-fourth  inch 
Eipe  tap  and  fitted  with  a  screw  plug  that  can  be  removed 
y  the  inspector  when  taking  this  measurement.  For  the 

Brown  and  Purves  furnaces  the  holes  shall  be  in  the  cen- 
ter of  the  second  flat;  for  the  Morison,  Fox,  and  other 

similar  types  in  the  center  of  the  top  corrugation,  at 
least  as  far  in  as  the  fourth  corrugation  from  the  end  of 
the  furnace. 

TYPE  HAVING  SECTIONS  18  INCHES  LONG. 

Where  P  =  pressure  in  pounds. 
T  =  thickness  in  inches,  not  less  than  seven- 

sixteenths. 
D  =  mean  diameter  in  inches. 

C=  10,000,  a  constant,  when  corrugated  by  sec- 
tions not  more  than  18  inches  from  center 

to  center  and  not  less  than  2  J  inches  deep, 
measuring  from  the  least  inside  to  the 
greatest  outside  diameter  of  the  corruga- 

tions, and  having  the  ends  fitted  one  into 
the  other  and  substantially  riveted  to- 

gether, provided  that  the  plain  parts  at 
the  ends  do  not  exceed  12  inches  in  length. 

ADAMSON  TYPE. 

When  plain  horizontal  flues  are  made  in  sections  not 
less  than  18  inches  in  length,  and  not  less  than  five-six- 

teenths of  an  inch  thick,  and  flanged  to  a  depth  of  not  less 
than  three  times  the  diameter  of  rivet  hole  plus  the  radius 
at  furnace  wall  (inside  diameter  of  furnace),  the  thickness 
of  the  flanges  to  be  as  near  the  thickness  of  the  body  of  the 
plate  as  practicable. 

The  radii  of  the  flanges  on  the  fire  side  shall  be  not  less 
than  three  times  the  thickness  of  plate. 

The  distance  from  the  edge  of  the  rivet  hole  to  the  edge 
of  the  flange  shall  be  not  less  than  the  diameter  of  the 
rivet  hole,  and  the  diameter  of  the  rivets  before  driven 
shall  be  at  least  one-fourth  inch  larger  than  the  thickness 
of  the  plate. 

The  depth  of  the  ring  between  the  flanges  shall  be  not 
less  than  three  times  the  diameter  of  the  rivet  holes,  and 
the  ring  shall  be  substantially  riveted  to  the  flanges.  The 
fire  edge  of  the  ring  shall  terminate  at  or  about  the  point 
of  tangency  to  the  curve  of  the  flange,  and  the  thickness 
of  the  ring  shall  be  not  less  than  one-half  inch. 
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(II,  16)       The  pressure  allowed  shall  be  determined  by  the  follow- 
ing formula : 

ADAMSON   FURNACES   IN   SECTIONS   OF  NOT  LESS   THAN  18  INCHES  IN 
LENGTH. 

Given  a  furnace  44  inches  in  diameter,  48  inches  in 
length,  and  one-half  of  an  inch  thick.  Substituting 
values  in  formula,  we  have 

PLAIN  CIRCULAR  RIVETED  FLUES,  FURNACES  AND  CONE  TOPS  MADE 
IN  SECTIONS  OF  NOT  LESS  THAN  18  INCHES  IN  LENGTH  AND  NOT 
LESS  THAN  FIVE-SIXTEENTHS  OF  AN  INCH  THICK. 

Cylindrical  riveted  flues  and  furnaces  made  in  sections 
of  not  less  than  18  inches  in  length  fitted  one  into  the  other 
and  substantially  riveted,  combustion  chambers  for 
vertical  submerged  tubular  boilers  in  the  shape  of  a 
frustum  of  a  cone,  constructed  to  a  practically  true 
circle,  shall  be  allowed  a  steam  pressure  according  to  the 
following  formula : 

Where  P  =  working  pressure  in  pounds  per  square  inch. 
D  =  outside  diameter  of  furnaces  in  inches,  or 

outside  mean  diameter  of  cone  top  in 
inches. 

L  =  length  of  furnace  or  flue  in  inches. 
T  =  thickness  of  furnace  or  cone  top  in  sixteentlis 

of  an  inch,  not  to  be  less  than  five-six- 
teenths of  an  inch. 

When  diameter  of  phiin  furnaces,  and  flues  used  in 
vertical  type  of  boilers,  or  mean  diameter  of  cone  tops 
exceeds  42  inclies,  they  shall  be  deemed  a  flat  surface  and 
must  be  staved  in  accordance  witli  rules  governing  Hat 
surfaces.    If  a  greater  working  pressure  than  given  by 
fornuila  is  desired  for  mean  diameters  under  42  inches, 
tlie  Hues  or  cone  tops  siiall  be  substantially  stayed  for 
such  additional  pressure. 

Where  P  =  working  pressure  in  pounds  per  square  mch. 
D  =  outside  diameter  of  furnace  in  inches. 
L=  length  of  furnace  in  inches. 
T=  thickness  of  plate  in  sixteenths  of  an  inch. 

EXAMPLE. 

1.309  (150 -49.44)  =  131  pounds.  . 
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EXAMPLE. (11,  16) 

Given  a  furnace  26  inches  in  diameter,  28  inches  in 
height,  and  five-sixteentlis  of  an  inch  thick.  A  steam 
pressure  of  175  pounds  is  desired. 

Substituting  values  in  formula, 

P  =  :^Mr(18.75  X5)  -  (1.03  X  28)1=  128  pounds. 

175  —  128.5,  an  excess  of  46.5  pounds,  therefore  furnace 
must  be  braced. 
i  Substituting  46.5  for  working  pressure,  W.  P.  in 
formula. 

Working  pressure,  W.  P.  = 

Solving  for  P^, 

P=  V60.21  =  7.7. 

Pitch  of  7.7  X  7.7  =  59.29  area. 

To  determine  size  of  stay  bolt.  Area  multiplied  by 
pressure  per  square  inch  equals  total  stress  on  stay. 
Thus,  59.29X46.5  =  2,756.985  pounds  pressure  on  the 
plate.  Thus,  2,756.985  divided  by  6,000  =  .4594  area  of 
stay  bolt,  practically  a  thirteen-sixteenths  of  an  inch 
stay  bolt  taken  at  root  of  thread. 

SUPERHEATERS  OR  STEAM  CHIMNEYS. 

17.  WTien  superheaters  or  steam  chimne3^s  constructed  §44i8,  r.  s. 
of  flues  subject  to  external  pressure  have  a  thickness  of 
not  less  than  seven-sixteenths  of  an  inch,  and  the  flue  is 
heated  only  with  the  waste  gases,  and  the  temperature 

does  not  exceed  600°  F.,  the  working  pressure  may  be 
determined  by  the  rules  for  plain  furnaces  or  flues,  cor- 

rugated furnaces  and  Adamson  type.  When  flues  are 
strengthened  with  tee  irons  or  bowling  rings  the  work- 

ing pressure  shall  be  determined  by  formula  for  plain 
furnace  flues.  Pitch  of  stays  and  the  maximum  stress 
in  pounds  allowable  per  square  inch  of  cross-sectional 
area  for  stays  shah  be  determined  by  section  9,  Kule  11. 
Plain  flues  shall  be  strengthened  with  double  angle  or 
tee  bars.  Such  angle  or  tee  bars  shall  have  a  thickness 

of  leaf  of  at  least  two-thirds  that  of  plate,  and  a  depth 
of  at  least  one-fourth  of  pitch.  Said  tee  bars  shall  be 
substantially  riveted  to  flue.  All  rivet  holes  in  tees  shall 
be  driUed,  holes  shall  be  staggered,  distance  from  center 
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(II,  17)  of  rivet  holes  to  edge  of  tees  shall  be  not  less  than  1.5 
times  diameter  of  rivet  holes,  and  percentage  of  plate 
section  shall  be  not  less  than  rivet  section.  Bowling 
rings  may  be  used  with  a  moderate  thickness  of  plate, 
as  they  increase  the  strength  and  provide  for  expansion 
of  flue.  For  all  boilers  carrying  a  steam  pressure  of  over 
60  pounds  and  not  over  100  pounds  per  square  inch,  the 
flue  may  be  braced  with  socket  bolts  in  lieu  of  tee  rings. 
Such  bolts  shall  have  heads  and  the  ends  shall  be  threaded 

for  nuts,  with  plate  washers  or  equivalent  on  the  inside  of 
flue.  Pitch  of  bolts  and  the  maximum  stress  in  pounds 
allowable  per  square  inch  of  cross-sectional  area  for  bolts 
shall  be  determined  by  section  9,  Rule  II. 

If  a  greater  working  stress  is  desired  on  flues  than  that 
permitted  by  the  formula  for  flues  strengthened  with 
bowling  rings  or  tee  irons,  the  flue  may  be  braced  to  shell 
and  may  be  deemed  a  flat  surface,  and  must  be  stayed  in 
strict  accordance  with  the  rules  for  stays. 

Drainpipes  shall  be  fitted  to  superheaters  in  which 

water  is  liable  to  collect.  Superheaters  th'at  are  arranged 
to  be  disconnected  from  main  boiler  shall  be  provided 
with  a  safety  valve  not  less  than  3  inches  in  diameter  and 
with  a  steam  gauge,  and  shall  be  provided  with  manholes, 
to  enable  inspectors  to  examine  every  portion  of  the  inte- 

rior. Hand-nole  and  manhole  plates  shall  be  made  of 
homogeneous  cast  steel  or  of  drop-forged  or  hydraulic- 
pressed  flange  steel.  Cast  iron  shall  not  be  allowed  in 
construction  of  any  fittings  used  in  connection  with 
superheated  steam.  The  steam  outlet  shall  be  located 
at  the  highest  point  of  superheater. 

SOCKET  BOLTS. 

§4418,  R.s.  18.  For  all  boilers  carrying  a  steam  pressure  of  60 
pounds  and  under  per  square  inch  the  flue  may  be  braced 
with  socket  bolts  in  lieu  of  angle  rings,  such  bolts  to  have 
heads  and  the  ends  to  be  threaded  for  nuts,  with  plate 
washers  not  over  12  inches  between  centers  (or  equiva- 

lent) on  the  inside  of  the  flue;  bolts  to  be  at  least  1  inch 
in  diameter  at  bottom  of  thread. 

For  all  boilers  carrying  a  steam  pressure  of  over  60 
pounds  and  not  over  120  pounds  per  square  inch  the  flue 
may  be  braced  with  socket  bolts  in  lieu  of  angle  rings, 
such  bolts  to  have  heads  and  the  ends  to  be  threaded  for 

nuts,  witli  plate  wasliers  not  over  10  inches  between  cen- 
ters (or  equivalent)  on  the  inside  of  flue;  bolts  to  be  at 

least  IJ  inches  in  diameter  at  bottom  of  thread. 
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PIPES.  (II) 

COPPER. 

19.  All  copper  pipe  subject  to  pressure  shall  be  flanged  §44i8,  r. 
over  or  outward  to  a  depth  of  not  less  than  twice  the  thick- 

ness of  the  material  in  the  pipe,  and  such  flanging  shall 
be  made  to  a  radius  not  to  exceed  the  thickness  of  the  pipe. 
On  boilers  whose  construction  was  commenced  after  June 
30,  1905,  no  bend  will  be  allowed  in  copper  pipe  of  which 
the  radius  is  less  than  one  and  one-half  times  the  diameter 
of  the  pipe,  and  such  pipe  must  be  so  led  and  flanges  so 
placed  that  they  may  be  readily  taken  down  if  required. 
Such  pipes  must  be  protected  by  iron  casings  when  run 
through  coal  bunkers,  and  must  be  clear  of  the  coal 
chutes.  The  thickness  of  material,  according  to  the  work- 

ing pressure,  shall  be  determined  by  the  following 
formula : 

P  V  D 

Where  T  =  thickness  in  inches. 
P  =  working  pressure. 
D  =  inside  diameter  of  pipe  in  inches. 

EXAMPLE. 

Required  the  thickness  of  material  of  a  5-incli  copper 
pipe  for  a  working  pressure  of  175  pounds  per  square  inch. 

Substituting  values,  we  have 

T  =  i^^  +  .0625  =  .171  inch. 

The  flanges  of  all  copper  steam  pipes  over  3  inches  in 
diameter  shall  be  made  of  brass  or  bronze  composition, 
forged  iron  or  steel,  or  open-hearth  steel  castings,  and 
shall  be  securely  brazed  or  riveted  to  the  pipe :  Provided, 
however,  That  when  such  pipes  are  properly  formed  with 
a  taper  through  the  flange,  such  taper  being  fully  reen- 
forced,  the  riveting  or  brazing  may  be  dispensed  with: 
And  provided  also,  That  when  the  pipe  has  been  expanded 
by  proper  and  capable  machinery  into  grooved  flanges 
and  the  pipe  flared  out  at  the  ends  to  an  angle  of  approxi- 

mately 20  ,  said  angle  to  be  taken  in  the  direction  of  the 
length  of  the  pipe,  and  having  a  depth  of  flare  equal  to  at 
least  one  and  one-half  times  the  thickness  of  the  material 
in  the  pipe,  said  riveting  or  brazing  may  be  dispensed 
with.  Vvhere  copper  pipes  are  expanded  into  or  riveted 
to  flanges,  it  will  be  necessary  for  the  pipes  with  their 
flanges  attached  to  withstand  a  hydrostatic  pressure  of 
two  and  one-half  times  the  boiler  pressure. 

Flanges  shall  be  not  less  than  four  times  the  required 
thickness  of  pipe,  plus  one-fourth  of  an  inch,  and  shall  be 
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(II,  19)  fitted  with  such  number  of  good  and  substantial  bolts  as 
shall  make  the  joints  at  least  equal  in  strength  to  all  other 
parts  of  the  pipe. 

Any  form  of  joint  that  will  add  to  the  safety  or  increase 
the  strength  of  flange  and  pipe  connections  over  those 
provided  for  by  this  rule  will  be  allowed  on  any  and  all 
classes  of  steam  pipe. 

STEEL  FEED  AND  STEAM  PIPE. 

The  terminal  and  intermediate  flanges  of  all  wrought- 
iron  and  homogeneous-steel  feed  and  steam  pipes  over  2 
inches  in  diameter,  other  than  on  pipe  or  coil  boilers  or 
steam  generators,  shall  be  made  of  wrought  iron,  homo- 

geneous steel,  or  equivalent  material;  and  all  such  flanges 
shall  have  a  depth  through  the  bore  of  not  less  than  that 
equal  to  one-half  of  the  diameter  of  the  pipe  to  which  any 
such  flange  may  be  attached,  and  such  bores  shall  increase 
slightly  toward  the  face  of  the  flanges,  and  the  ends  of 
such  pipes  shall  be  enlarged  to  fit  the  bore  of  the  flanges, 
and  they  shall  be  substantially  beaded  over  or  outward 
into  a  recess  in  the  face  of  each  flange.  Flanges  welded  to 
wrouglit-iron,  Bessemer,  or  other  steel  pipes  may  be  used: 
Provided,  That  on  boilers  constructed  prior  to  June  30, 
1905,  the  foregoing  provisions  of  this  paragraph  shall 

appl}^  only  to  such  pipes  when  over  3  inches  in  diameter. 
But  where  such  pipes  are  made  of  extra  heavy  lap- 

welded  steam  pipe  up  to  and  including  5  inches  in  diame- 
ter the  flanges  may  be  attached  with  screw  threads,  and 

all  joints  in  bends  may  be  made  with  good  and  substantial 
malleable-iron  elbows  or  equivalent  material. 

All  feed  and  steam  pipes  of  2  inches  in  diameter  or 
under  may  be  connected  at  their  intermediate  joints  by 
being  screwed  into  flanges,  sleeves,  elbows,  union  coup- 

lings, or  other  fittings. 
Where  the  thickness  of  the  material  in  the  boiler  or 

drum,  or  the  heads  thereof,  is  not  less  than  one-half  inch, 
or  where  such  boiler,  drum,  or  head  thereof  has  been 
reenforced  by  having  a  pad  or  flange  riveted  on  the  same, 
to  make  the  thickness  not  less  than  one-half  inch,  pipes 
of  2  inches  in  diameter  or  under  may  be  screwed  directly 
into  tlie  same.  Where  steam  or  feed  ])ipcs  of  2  inches  in 
diameter  or  under  are  screwed  into  the  boiler,  the  stop 
valve  shall  be  connected  to  the  boiler  by  as  short  a  nip- 

ple as  it  is  possible  to  use. 
All  lap-welded  or  riveted  wrought-iron  or  steel  or  seam- 

less drawn  steel  steam  pii)es  over  5  J  inches  in  diameter 
when  expanded  into  tapered  holes,  or  where  ])ipe  is 
l)r()ught  to  a  true  and  parallel  circle  at  the  ends  and  the 
flanges  shruidv  on  the  same  and  beachul  over  into  a  recess 
at  the  face  of  the  flanges,  or  when  flared  to  an  angle  of 

aj)j)r()xiniately  20  (k^grees,  shall  be  substantially  riveted 
tlirough  the  hubs  of  said  flanges,  and  no  hubs  shall 
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Project  less  than  If  inches  from  the  back  of  said  flanges:  (II,  19) 
Wovided,  however,  That  when  such  pipes  are  double  riv- 

eted into  cast-steel,  wrought-iron,  or  homogeneous-steel 
flanges,  said  flanges  to  be  equal  in  strength  to  the  strength 
of  the  pipe,  the  process  of  expanding  and  beading  may 

be  dispensed  with:  It  is  furtlier  frovidedj  That  for  pres- 
sures of  100  pounds  and  under,  said  pipes  may  be  smgle 

riveted  to  the  flanges  in  lieu  of  double  riveting. 
The  joints  of  all  flanges  shall  be  made  with  a  sufiicient 

number  of  good  and  substantial  bolts  or  rivets  to  make 
such  joints  at  least  equal  in  strength  to  all  other  parts  of 
the  pipe. 
Lap-welded  steam  pipes  of  iron  or  steel,  with  their 

flanges  welded  on,  shall  be  tested  by  a  hydrostatic  pres- 
sure of  at  least  double  the  working  pressure  of  the  steam 

to  be  carried,  and  properly  annealed  after  all  the  work 
requiring  fire  is  fijiished.  When  an  affidavit  of  the  manu- 

facturer is  furnished  that  such  test  has  been  made  and 
pipes  so  annealed,  they  may  be  used  for  marine  purposes. 

When  holes  exceeding  6  inches  in  diameter  are  cut  in 
boilers  for  pipe  connections,  manhole  and  hand-hole 
plates,  such  holes  shall  be  reenforced,  either  on  the  inside 

or  outside  of  boiler,  with  reenforcing  wrought-iron  or 
steel  rings,  which  shall  be  securely  riveted  or  properly 
fastened  to  the  boiler,  such  reenforcing  material  to  be 
rings  of  sufficient  width  and  thickness  of  material  to  fully 
compensate  for  the  amount  of  material  cut  from  such 
boilers,  in  flat  surfaces;  and  where  such  opening  is  made 
in  the  circumferential  plates  of  such  boilers,  the  reenforc- 

ing ring  shall  have  a  sectional  area  equal  to  at  least  one- 
half  the  sectional  area  of  the  opening  parallel  with  the 
longitudinal  seams  of  such  portion  of  the  boiler.  On 
boilers  carrying  75  pounds  or  less  steam  pressure  a  cast- 
iron  stop  valve,  properly  flanged,  may  be  used  as  a  re- 
enforcement  to  such  opening.  When  holes  are  cut  in  any 
flat  surface  of  such  boilers  and  such  holes  are  flanged  in- 

wardly to  a  depth  of  not  less  than  1^  inches,  measuring 
from  the  outer  surface,  the  reenforcement  rings  may  be 
dispensed  with. 

No  connection  between  shell  of  boiler  and  mud  drum 
shall  exceed  9  inches  in  diameter,  and  the  flange  of  the 
mud-drum  leg  shall  consist  of  an  equal  amount  of  material 
to  that  cut  out  of  the  shell  of  boiler. 

Plates  constructed  of  pressed  steel  of  corrugated  form 
without  opening  in  plate  for  bolt,  the  corrugation  forming 
the  support  for  bolt,  shall  be  allowed  for  manhole  and 
hand-hole  plates. 

SLIP  JOINTS. 

The  wearing  surface  of  the  male  pipe  in  all  slip  joints 
made  after  June  30,  1908,  for  use  in  steam  pipes  shall  be 
of  copper  or  composition,  and  the  said  male  pipe  shall 
be  of  sufficient  length  and  so  adjusted  as  to  prevent  acci- 

dental withdrawal  from  the  stuffing  box. 
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(II)  CAST  STEEL,  SEMISTEEL,  FERROSTEEL,  CAST  IRON,  MALLE- 
ABLE IRON,  HARD  BRASS,  BRONZE,  AND  OTHER  COMPO- 

SITIONS MADE  OF  COPPER,  TIN,  AND  ZINC. 

§44i8,R.s.  20.  Cast-steel  fittings  of  any  size  or  character,  and  for 
any  pressure,  may  be  used  for  any  and  all  steam  and  feed- 

pipe connections,  and  for  boiler  fittings,  valves,  cocks, 
and  all  appliances  subject  to  steam  or  water  pressure  in 
connection  with  the  boilers  and  engines  of  steam  vessels, 
when  made  by  regular  processes  and  by  manufacturers 
who  stamp  such  fittings  and  appliances  with  their  trade- 

mark or  identifying  stamp  and  who  guarantee  the  cast- 
ings to  possess  ,the  following  physical  characteristics: 

Tensile  strength,  minimum  50,000;  maximum,  65,000 
pounds  per  square  inch;  elastic  limit,  minimum,  not  less 
than  45  per  cent  of  tensile  strength;  elongation  in  2 
inches,  minimum,  25  per  cent.  There  shall  be  taken 
from  each  heat  an  annealed  coupon  or  coupons,  for  the 
purpose  of  determining  the  physical  tests,  and  the  manu- 

facturers shall  furnish  coupons  to  the  local  inspectors  for 
tests  when  so  required.  All  steel  castings  shall  be  thor- 

oughly annealed. 
The  minimum  thickness  of  steel  fittings  shall  be  deter- 

mined by  the  following  formula: 

Where  P  =  working  pressure  in  pounds. 
D  =  diameter  in  inches. 
T  =  thickness  in  inches. 

Malleable  iron  possessing  a  tensile  strength  of  not  less 
than  30,000  pounds  to  the  square  inch  may  be  used  for 
any  casting  or  connection  up  to  and  including  6  inches  in 
diameter,  and  for  pressures  not  exceeding  300  pounds. 
Such  castings  of  3  inches  in,  diameter  or  over  shall  be  extra 
heavy,  beaded  or  banded,  and  stamped  with  the  trade- 

mark or  identifying  stamp  of  the  manufacturer. 
Cast  iron,  semisteel,  or  ferrosteel,  possessing  a  tensile 

strength  of  not  less  than  20,000  pounds  to  the  square  inch 
may  be  used  in  the  construction  of  stop  valves  of  any  size 
when  bolted  directly  to  the  boiler,  throttle  valves  of  any 
size  when  bolted  directly  to  the  steam  chest,  slip  joints  of 
any  size,  fiangcs,  saddles,  water  columns,  ells,  tees, 
crosses,  valves,  and  cocks,  wlien  such  fittings  of  3  inches 
in  diameter  or  over  are  stamj)e(l  witli  tlie  trade-mark  or 
identifying  stamp  of  the  manufacturer,  and  made  in 
accordance  witli  the  following  formula: 

rp      ]>XP  ,  1 
^  ~  2,600  "^4 
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Where  P  =  pressure  of  steam  allowable  in  pounds.  (II,  20) 
T  =  thickness  of  casting  in  inches. 
D  =  inside  diameter  of  casting  in  inches. 

Cast  iron  may  also  be  used  in  the  construction  of  man- 
hole and  hand-hole  plates. 

When  from  peculiar  form  of  construction,  such  as  the 
engines  of  stern-wheel  steamers,  the  throttle  valve  can 
not  be  connected  directly  to  the  steam  chest,  it  shall  be 
bolted  directly  to  the  end  of  the  main  steam  pipe,  and  the 
branch  pipes  shall  be  bolted  to  the  side  pipes  of  the 
engines. 

Hard  brass,  bronze,  and  other  compositions,  of  which 
95  per  cent  is  copper,  tin,  and  zinc,  possessing  a  tensile 
strength  of  not  less  than  30,000  pounds  to  the  square 
inch,  may  be  used  in  the  construction  of  all  fittings  up  to 
and  includiiig  12  inches  in  diameter,  and  for  all  pressures 
not  exceeding  300  pounds  per  square  inch,  except  that  it 
will  not  be  allowed  where  the  steam  reaches  a  temperature 

of  400°  F.,  and  for  all  temperatures  exceeding  450°  F.  no 
fittings  other  than  steel  shall  be  allowed. 

All  fittings  of  more  than  3  inches  in  diameter  shall  be 
subjected  by  the  manufacturer  to  a  hydrostatic  test  of 
three  and  one-half  times  the  pressure  to  which  they  will 
be  subjected  in  service,  and  such  hydrostatic  pressure 
shall  be  plainly  stamped  on  the  casting. 

All  fittings  of  more  than  2  inches  in  diameter  shall  be 
permanently  flanged,  and  no  fitting  shall  be  of  a  greater 
length  than  specified  by  the  "Manufacturer's  Standard." 

All  cast-iron,  malleable  iron,  semisteel,  and  ferrosteel 
castings  shall  be  properly  secured  to  the  boiler  by  bolts 
or  rivets. 

Cast  nozzles  shall  not  be  used  when  exposed  to  the 
direct  action  of  the  fire. 

Screwed  bonnets  on  cast-iron  valves  are  positively  pro- 
hibited. All  valves  over  2  J  inches  in  diameter  shall  have 

bolted  bonnets  or  covers.  The  necks  of  the  valves  shall 

be  axtra  heavy  and  as  short  as  practicable.  Where  valves 
of  less  than  2|  inches  in  diameter  are  connected  directly  to 
the  boiler,  they  shall  be  of  cast  steel,  hard  brass,  or  bronze. 

VALVES. 

All  valves  of  3  inches  or  more  shall  bear  the  trade- 
mark of  the  manufacturer,  which  shall  guarantee  the 

uniform  thickness  of  the  walls  of  the  valve  chamber. 
All  such  valves  shall  also  bear  the  number  of  pounds 

pressure  of  steam  the  manufacturer  guarantees  them  to 
stand  without  rupture  or  distortion. 

55692°— 10  4 
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(II,  20)  EVAPORATORS,  FEED-WATER  HEATERS,  AND  SEPARATORS 
MADE  OF  CAST  IRON  AND  SUBJECT  TO  BOILER  PRES- 
SURE. 

When  evaporators,  feed  heaters,  and  separators  are 
constructed  of  cast  iron  possessing  a  tensile  strength  of 
not  less  than  20,000  pounds  per  square  inch,  the  shells 
being  cylindrical  and  ends  flat  or  convex,  the  castings 
sound  and  of  uniform  thickness,  the  working  pressure 
shall  not  exceed  that  found  by  the  following  formulas: 

Flat  surface:  Cylindrical  shell: 

■p    20,000  XT^  p  3,500XT 

V 

"  D 

20,000  3,500 

Where  P  =  working  pressure  per  square  inch  in  pounds. 
T  =  thickness  in  inches. 

Provided,  1.  That  the  thickness  of  ends  of  evaporator 
feed  heaters,  and  separators  shall  be  not  less  than  three 
eighths  of  an  inch.  2.  That  to  the  resultant  thickness 
obtained  by  the  formula  given  above  there  shall  be 
added,  for  cylinders  having  an  inside  diameter  of  1  inch 
to  6  inches  inclusive,  one-quarter  of  an  inch;  for  cylin- 

ders having  an  inside  diameter  of  over  6  inches  to  15 
inches  inclusive,  one-eighth  of  an  inch. 

D  =  diameter  inside  in  inches.    When  the  pres- 
sure is  to  be  determined  for  a  part  of  a 

flat  surface  which  is  a  square,  or  rectangle 
in  the  flat  surface  formula,  the  value  of 
D  used  shall  be  the  diagonal  of  the  square 
or  rectangle,  and  when  the  ends  are  bolted 
to  the  shell  the  value  of  D  used  shall  equal 
the  diameter  of  the  bolt  circle. 

All  flanges  shall  be  substantial,  and  there  shall  be  a 
good  fillet  all  around  the  root,  and  when  the  ends  and 
shell  are  cast  solid  there  shall  be  a  good  and  substantial 
fillet  inside  all  around. 

The  bolts  or  studs  for  the  ends  or  doors  shall  not  have 

a  greater  stress  than  6,000  pounds  per  square  inch,  and 
the  size  of  bolts  or  studs  shall  not  be  less  than  tliree- 
fourths  of  an  inch  in  diameter. 

Evaporators  and  separators  shall  be  provided  with  an 
efficient  safety  valve  of  approved  type. 

21.  Feed  water  shall  not  be  admitted  into  any  marine 

boiler  at  a  temperature  less  than  100°  F.,  and  every  such 
boiler,  excepting  donkey  boilers,  shall,  after  October  31, 
1909,  have  an  indepenclent  auxiliary  feed  appliance  for 
supplying  said  })()il(T  with  water  in  addition  to  the  usual 
mode  employed,  which  auxiliary  feed  shall  enter  the 
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boiler  through  an  opening  and  a  fitting  wliich  are  entirely  (II,  21) 
independent  of  the  fitting  and  opening  for  the  main  feed. 

NAME  PLATES. 

22.  There  shall  be  fastened  to  each  boiler  a  plate  con-  §44i8,  r.  s. 
vsiining  the  name  of  the  manufacturer  of  the  material,  the 
place  where  manufactured,  the  tensile  strength,  the  name 
of  the  builder  of  the  boiler,  when  and  where  built. 

The  date  of  the  building  of  the  boiler  or  boilers  shall  be 
determined  by  the  month  and  year  of  issue  of  the  first 
certificate  of  inspection  which  covers  the  boiler  or  boilers 
in  question:  Provided,  That  the  boiler  or  boilers  have  not 
been  used  for  any  purpose  previous  to  the  inspection. 

FUSIBLE  PLUGS. 

23.  Every  boiler,  other  than  boilers  of  the  water-tube  §44i8,  r.s. 
type,  shall  have  at  least  one  fusible  plug  as  described 
below.  Plugs  shall  be  made  of  a  bronze  casing  filled  with 
good  banca  tin  from  end  to  end.  The  manufacturers  of 
fusible  plugs  shall  stamp  their  name  or  initials  thereon  for 
identification,  and  shall  file  with  the  local  inspectors  a 
certificate,  duly  sworn  to,  that  such  plugs  are  filled  with 
banca  tin. 

Fusible  plugs,  except  as  otherwise  provided  for,  shall 
have  an  external  diameter  of  not  less  than  three-fourths 

of  an  inch  pipe  tap,  and  the  banca  tin  shall  be  at  least  one- half  of  an  inch  in  diameter  at  the  smallest  end  and  shall 
have  a  larger  diameter  at  the  center  or  at  the  opposite  end 
of  the  plug:  Provided,  however,  That  all  plugs  used  in 
boilers  carrying  a  steam  pressure  exceeding  150  pounds  to 
the  square  inch  may  be  reduced  at  the  smaller  end  of  the 
banca  tin  to  five-sixteenths  of  an  inch  in  diameter. 

Fusible  plugs,  when  used  in  the  tubes  of  upright  boilers, 
shall  have  an  external  diameter  of  not  less  than  three- 
eighths  of  an  inch  pipe  tap,  and  the  banca  tin  shall  be  at 
least  one-fourth  of  an  inch  in  diameter  at  the  smaller  end 
and  shall  have  a  greater  diameter  at  the  opposite  end  of 
the  plug. 

Externally  heated  cylindrical  boilers,  with  flues,  shall 
have  one  plug  inserted  in  one  flue,  and  also  one  plug 
inserted  in  shell  of  each  boiler,  immediately  below  the 
fire  line  and  not  less  than  4  feet  from  the  front  end: 
Provided,  liowever.  That  when  such  flues  are  not  more  than 
6  inches  in  diameter  a  fusible  plug  of  not  less  diameter 
than  three-eighths-inch  pipe  tap  may  be  used  in  such  flues. 

Other  shell  boilers,  except  especially  provided  for,  shall 
have  one  plug  inserted  in  the  crown  sheet  of  the  back 
connection. 

Vertical  tubular  boilers  shall  have  one  plug  inserted  in 
one  of  the  tubes  at  least  2  inches  below  the  lowest  gauge 
cock,  but  in  boilers  having  a  cone  top  the  plug  shall  be 
inserted  in  the  upper  tube  sheet. 
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All  plugs  shall  be  inserted  so  that  the  small  end  of  the 
banca  tin  shall  be  exposed  to  the  fire. 

It  shall  be  the  duty  of  the  inspector  at  each  annual 
inspection  to  see  that  the  plugs  are  in  good  condition. 

GAUGE  COCKS  AND  WATER  GLASS. 

24.  All  boilers,  except  flash  boilers,  shall  be  supplied 
with  at  least  one  reliable  water  gauge  and  at  least  three 
gauge  cocks  attached  directly  to  each  boiler.    When  the 
auge  glass  and  gauge  cocks  are  connected  to  the  boilers 
y  a  water  column  there  must  be  three  additional  gauge 

cocks  inserted  in  tiie  head  or  shell  of  boiler.  The  lower 
gauge  cock  in  boilers  more  than  48  inches  in  diameter 
shall  not  be  less  than  4  inches  from  the  top  of  the  flues  or 
tubes.  In  boilers  less  than  48  inches  in  diameter  the 
lower  gauge  cock  shall  not  be  less  than  2^  inches  above 
the  top  of  the  flues  or  tubes.  A  gauge  glass  shall  be  con- 

sidered a  reliable  water  gauge,  and  a  float  such  as  used 
on  western  river  steamers  shall  be  considered  on  such 
boilers  as  a  reliable  water  gauge:  Provided,  That  when 
water-tube  boilers  have  an  efficient  water  column  con- 

nected to  the  steam  drum  of  said  boiler  at  the  top,  and 
the  water  manifold  at  the  bottom,  and  such  water  column 
has  a  gauge  glass  and  three  gauge  cocks  fitted  to  same, 
and  also  is  fitted  with  a  valve  or  stop  cock,  both  at  top 
and  bottom  where  the  column  is  connected  to  the  boiler, 
no  gauge  cocks  shall  be  required  in  the  head  or  shell  of 
the  drums  of  such  water-tube  boilers. 

Double-end  boilers  shall  have  at  least  three  gauge  cocks 
and  one  water  glass  at  each  end. 

In  vertical  boilers  or  boilers  of  the  water-tube  type  the 
location  of  the  lowest  gauge  cock  shall  be  determined  by 
the  local  inspectors. 

Boilers  known  as  flash  boilers  constructed  of  a  continu- 

ous coil  of  pipe  or  series  of  coils  of  pipes  under  three- 
fourths  inch  m  diameter,  whose  construction  has  been 
approved  by  the  Board  of  Supervising  Inspectors,  shall 
not  be  required  to  be  supplied  with  gauge  cocks  or  low- 
water  gauges. 

STEAM  GAUGES. 

25.  All  boilers  or  sets  of  boilers  shall  have  attached 
to  theni  at  least  one  gauge  that  will  correctly  indicate  a 
pressure  of  steam  e({ual  to  80  per  cent  of  the  hydrostatic 
pressure  applied  by  the  inspectors. 

SAFETY  VALVES. 

20.  The  areas  of  all  safety  valves  on  boilers  contracted 
for  or  the  construction  of  which  commenced  on  or  after 
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June  1,  1904,  shall  be  determined  in  accordance  with  the  (II,  26) 
following  formula  and  table : 

W 

Formula:  a=.2074x-p- 

Where  a  =  area  of  safety  valve,  in  square  inches,  per 
square  foot  of  grate  surface. 

W  =  pounds  of  water  evaporated  per  square  foot 
of  grate  surface  per  hour. 

P  =  absolute  pressure  per  square  inch  =  working 

gauge  pressures- 15. 

From  which  formula  the  areas  required  per  square  foot 
of  grate  surface  in  the  following  table  are  found  by  assum- 

ing the  different  values  of  W  and  P. 
The  figures  (a)  in  table  multiplied  by  square  feet  of 

grate  surface  give  the  area  of  safety  valve  or  valves 
required, 

\^Tien  this  calculation  results  in  an  odd  size  of  safety 
valve,  use  next  larger  standard  size. 

EXAMPLES. 

Boiler  pressure  =  75  pounds  per  square  inch  (gauge). 
2  furnaces:  Grate  surface  =  2  (No.)x5  feet  6  inches 

Oong)  X  3  feet  (wide)  =  33  square  feet. 
Water  evaporated  per  pound  of  coal  =  8  pounds. 
Coal  burned  per  square  foot  grate  surface  per  hour  = 

\2\  pounds. 
Evaporation  per  square  foot  grate  surface  per  hour  =  8 

Xl2J  =  100  pounds. 
Hence  W=  100  and  gauge  pressure  =  75  pounds. 
From  table  the  correspondmg  value  of  a  is  .230  square 

inches. 

Therefore  area  of  safety  valve  =  33  X  .23  =  7.59  square 
inches. 

For  which  the  diameter  is  3  J  inches  nearly. 
Boiler  pressure  =  215  pounds. 
G  furnaces:  Grate  surface  =  6  (No.)x5  feet  6  inches 

flong)  X  3  feet  4  inches  (wide)  =  110  square  feet. 
Water  evaporated  per  pound  coal=  10  pounds. 
Coal  burned  per  square  foot  grate  surface  per  hour  =  30 

pounds. 
Evaporation  per  square  foot  grate  surface  per  hour  = 

10X30  =  300  pounds. 
Hence  W  =  300,  gauge  pressure  =  215,  and  a  =.270 

(from  table). 
Therefore  area  of  safety  valve  =  1 10  X  .270  =  29.7  square 

inches,  which  is  too  large  for  one  valve.    Use  two. 
29.7 

—;^=  14.85  square  inches.    Diameter  =  4f  inches. 
To  determine  the  area  of  a  safety  valve  for  boiler  using 

oil  as  fuel  or  for  boilers  designed  for  any  evaporation  per 
hour. 
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(II,  26)  Divide  the  total  number  of  pounds  of  water  evaporated 
per  hour  by  any  number  of  pounds  of  water  evaporated 
per  square  foot  of  grate  surface  per  hour  (W)  taken  from, 
and  within  the  hmits  of,  the  table.  This  vnll  give  the 
equivalent  number  of  square  feet  of  grate  surface  for 
boiler  for  estimating  the  area  of  valve.  Then  apply  the 
table  as  in  previous  examples. 

EXAMPLE, 

Required  the  area  of  a  safety  valve  for  a  boiler  using 
oil  as  fuel,  designed  to  evaporate  8,000  pounds  of  water 
per  hour,  at  175  pounds  gauge  pressure. 

Make  W  =  200.  ' 

^200^  =  40,  the  equivalent  grate  surface,  in  square  feet. 
For  gauge  pressure  =175  pounds  and  W  =  200,  from 

table,  a  =  .218  square  inch.  .218  X  40  =  8.72  square  inches, 
the  total  area  of  safety  valve  required  for  this  boiler,  for 
which  the  diameter  is  3  re  square  inches  nearly. 
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Any  spring-loaded  safety  valve  constructed  so  as  to  (II,  26) 
give  an  increased  lift  by  the  operation  of  steam  after 
being  raised  from  its  seat,  or  any  spring-loaded  safety 
valve  constructed  in  any  other  manner,  so  as  to  give  an 
effective  area  equal  to  that  of  the  aforementioned  spring- 
loaded  safety  valve,  may  be  used  in  lieu  of  the  common 
lever-weighted  valve  on  all  boilers  on  steam  vessels,  and 
each  spring-loaded  valve  shall  be  supplied  with  a  lever 
that  will  raise  the  valve  from  its  seat  a  distance  of  not  less 

than  that  equal  to  one-eighth  of  the  diameter  of  the  valve 
opening;  but  in  no  case  shall  any  spring-loaded  safety 
valve  be  used  in  lieu  of  the  lever-weighted  safety  valve 
without  first  having  been  approved  by  the  Board  of 
Supervising  Inspectors. 

The  valves  shall  be  so  arranged  that  each  boiler  shall 
have  at  least  one  separate  safety  valve,  unless  the  ar- 

rangement is  such  as  to  preclude  the  possibility  of  shut- 
ting off  the  communication  of  any  boiler  with  the  safety 

valve  or  valves  employed.  This  arrangement  shall  also 
apply  to  lock-up  safety  valves  when  they  are  employed. 

The  use  of  two  safety  valves  may  be  allov/ed  on  any 
boiler,  provided  the  combined  area  of  such  valves  is  equal 
to  that  required  by  rule  for  one  such  valve.  Whenever 
the  area  of  a  safety  valve,  as  found  by  the  rule  of  this 
section,  will  be  greater  than  that  corresponding  to  6 
inches  in  diameter,  two  or  more  safety  valves,  the  com- 

bined area  of  which  shall  be  equal  at  least  to  the  area 
required,  must  be  used. 

Where  escape  pipes  for  safety  valves  are  installed  in 
steam  vessels  after  July  1,  1910,  the  area  of  such  pipes 
shall  equal  the  combined  area  of  all  valves  to  which  such 
pipes  are  connected. 

The  seats  of  all  safety  valves  shall  have  an  angle  of 
inclination  of  45  degrees  to  the  center  lines  of  their  axes. 

Hereafter  no  safety  valves  having  a  set  screw  arrange- 
ment on  top  of  the  valve  casing,  designed  to  hold  the 

valve  down  while  the  hydrostatic  pressure  is  being  ap- 
plied, shall  be  allowed.  On  such  valves  now  in  use,  in- 

spectors shall  require  the  set  screws  to  be  taken  out  and 
the  hole  permanently  closed.  This  does  not  apply  to 
any  safety  valve  whose  form  of  construction  is  such  that 
the  hole  for  the  set  screw  or  bolt  is  securely  closed  when 
the  valve  is  locked. 

LEVER  SAFETY  VALVES. 

All  common  lever  safety  valves  to  be  hereafter  applied 
to  the  boilers  of  steam  vessels  must  be  constructed  in 
material,  workmanship,  and  principle  according  to  the 
requirements  for  a  safety  valve  referred  to  in  this  section. 
When  this  construction  of  a  safety  valve  is  applied  to  the 
boilers  of  steamers  navigating  rough  waters,  the  link 
may  be  connected  direct  with  the  spindle  of  the  valve: 
Provided,  always,  That  the  fulcrum  or  points  upon  which 



58 

(II,  26)  the  lever  rests  are  made  of  steel,  knife  or  sharp  edged, 
and  hardened;  in  this  case  the  short  end  of  the  lever 
should  be  attached  directly  to  the  valve  casing.  In  all 
cases  the  link  requires  but  a  slight  movement  not  exceed- 

ing one-eighth  of  an  inch. 

REQUIREMENTS  IN  CONSTRUCTION  OP  LEVER  SAFETY  VALVES. 

All  the  jDoints  of  bearing  on  lever  m.ust  be  in  the  same 

plane. The  distance  of  the  fulcrum  must  in  no  case  be  less 
than  the  diameter  of  the  valve  opening. 

The  length  of  the  lever  shall  not  exceed  the  distance  of 
the  fulcrum  multiplied  by  ten. 

The  width  of  the  bearings  of  the  fulcrum  must  not  be 
less  than  three-fourths  of  1  inch. 

The  length  of  the  fulcrum  link  shall  not  be  less  than  4 
inches. 

The  lever  and  fulcrum  link  must  be  made  of  wrought 
iron  or  steel,  and  the  knife-edged  fulcrum  points,  and 
bearings  for  the  points  must  be  made  of  steel  and  hard- 

ened. But  the  chambers  and  saddle  flanges  of  this  and 
all  other  types  of  safety  valves  attached  to  boilers  may 
be  made  of  cast  iron  or  other  suitable  material. 

The  valve,  valve  seat,  and  bushing  for  the  stem  or  spin- 
dle must  be  made  of  composition  (gun  metal)  when  the 

valve  is  intended  to  be  attached  to  a  boiler  using  salt 
water;  but  when  the  valve  is  to  be  attached  to  a  boiler 
using  fresh  water  and  generating  steam  of  a  high  pressure 
the  parts  named,  with  the  exception  of  the  bushings  for 
the  spindle,  may  be  made  of  cast  iron.  On  safety  valves 
constructed  after  June  30,  1905,  neither  the  valve  nor 
the  valve  seats  shall  be  of  cast  iron. 

The  valve  must  be  guided  by  its  spindle,  both  above 
and  below  the  ground  seat  and  above  the  lever,  through 
supports  either  made  of  composition  (gun  metal)  or 
bushed  with  it. 

The  spindle  shall  fit  loosel}^  in  the  bearings  or  supports. 
When  the  valve  is  intended  to  be  applied  to  the  boilers 

of  steamers  navigating  rough  waters  the  fulcrum  link 
may  be  connected  directly  with  the  spindle  of  the  valve; 
providing  always  that  the  knife-edged  fulcrum  points 
are  made  of  steel  and  hardened,  and  that  the  vertical 
movement  of  the  valve  is  unobstructed  by  any  lateral 
movement. 

In  all  cases  the  weight  must  be  adjusted  on  the  lever 
to  the  pressure  of  steam  allowed  in  each  case  by  a  correct 
steam  gauge  attached  to  the  boiler.  The  weight  must 
then  ])c  securely  fastened  in  its  position  and  the  lever 
marked  for  the  puri)ose  of  facilitatmg  the  replacing  of  the 
weight  should  it  be  necessary  to  remove  the  same,  and  in 
no  case  shall  a  line  or  any  other  device  bo  attached  to  tho 
lever  or  weight  excei)t  in  such  a  manner  as  will  enable 
the  engineer  to  raise  the  valve  from  its  seat. 
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SEA  COCKS.  (II) 

27.  All  sea  valves  or  cocks  secured  to  the  skin  of  the  §44i8,  r.s. 
vessel  by  bolts  and  connected  to  the  engines  or  boilers  by 
pipes  shall  be  arranged  so  as  to  be  accessible  at  all  times^ 
so  that  if  a  leak  or  defect  occurs  it  can  be  reached.  All 
parts  of  said  valves  except  the  chamber  shall  be  made  of 
brass  or  bronze  when  used  on  wooden-hull  vessels  navi- 

gating salt  water;  but  in  the  case  of  iron-hull  vessels  the 
brass  or  bronze  bolts  may  be  dispensed  with. 

STOP  VALVES. 

28.  On  all  boilers  built  after  July  1,  1896,  a  stopcock  §4418,r.s. 
or  valve  shall  be  placed  between  all  check  valves  and 
boiler,  and  between  all  steam  and  water  pipes  and  the 
boiler. 

All  boiler  connections  of  over  2  inches  in  diameter, 
except  the  connections  for  safety  valves,  shall  be  per- 

manently flanged  and  bolted  directly  to  the  boiler. 
Where  the  connecting  point  on  the  boiler  is  of  circular 
form,  distance  pieces  shall  be  allowed,  in  order  to  square 
the  point  of  attachment  of  the  flanged  fittings,  but  no 
such  distance  piece  shall  be  allowed  to  exceed  6  inches 
in  length  on  its  shortest  side. 

WOODWORK  FROM  BOILERS. 

29.  Externally  heated  hcilers  shall  have  a  clear  space  §44i8, r.s. 
between  the  boiler  and  the  woodwork  of  not  less  than  6 
inches  at  the  sides  and  4  inches  at  the  top. 

Internally  heated  boilers  shall  have  a  clear  space  between 
the  boiler  and  the  woodwork  of  not  less  than  4  inches  at 
the  sides  and  4  inches  at  the  top. 

All  woodwork  or  other  ignitible  substance  approaching 
within  12  inches  of  the  boiler  or  smokestack  (unless  such 
boiler  or  smokestack  is  covered  with  good  nonconduct- 

ing material)  shall  be  suitably  sheathed  with  metal  over 
noncombustible  material,  and  it  shall  be  the  duty  of  the 
inspectors  to  see  that  all  woodwork  or  other  ignitible 
substance  in  or  around  the  fireroom  is  properly  protected 
by  metal  or  asbestos  sheathing. 

All  boilers  hereafter  placed  in  wooden  steamers  shall 
have  a  clear  space  of  at  least  8  inches  between  the  under 
side  of  the  cylindrical  shell  and  the  floor  or  keelson;  and 
on  all  other  steamers  the  boilers  shall  bo  so  placed  as  to 
permit  of  proper  inspection  of  the  under  side  thereof. 

All  boilers  shall  have  a  clear  space  at  back  and  ends. 
When  located  in  close  proximity  to  wooden  bulkheads  the 
space  between  boiler  or  boilers  and  bulkheads  shall  ])e  not 
loss  than  2  feet;  with  iron  or  steel  bulkheads,  not  less 
than  IG  inches. 
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(II)  MANHOLES. 

§4418, U.S.  Manhole  openings  in  front  head  of  externally  fired 
boilers,  under  the  flues,  as  required  by  section  4434,  Re- 

vised Statutes  of  the  United  States,  shall  be  of  dimensions 
of  not  less  than  8  by  12  inches  in  the  clear.  It  is  also 
further  provided  that  all  boilers  shall  have  a  manhole 
opening  above  the  flues  or  tubes  where  practicable  for 
use,  and  also  such  openings  shall  be  of  the  following 
dimensions  : 

Boilers  over  40  inches  in  diameter  shall  have  an  open- 
ing not  less  than  10  by  16  or  11  by  15  inches  in  the  clear, 

except  boilers  40  inches  in  diameter  of  shell  and  under 
shall  have  an  opening  not  less  than  9  by  15  inches  in  the 
clear  in  manholes. 

WESTERN  RIVER  BOILERS. 

HEADS. 

^§1  4418,  4434,  ^jj  heads  employed  in  the  construction  of  cyhn- 
drical  externally  fired  boilers  for  steamers  navigating  the 
Red  River  of  the  North  and  rivers  whose  waters  flow  into 
the  Gulf  of  Mexico  shall  have  a  thickness  of  material  as 
follows: 

For  boilers  having  a  diameter — 
Over  32  inches  and  not  over  36  inches,  not  less  than  ̂   inch. 
Over  36  inches  and  not  over  40  inches,  not  less  than  ̂   inch. 
Over  40  inches  and  not  over  48  inches,  not  less  than  f  inch. 
Over  48  inches,  not  less  than  |  inch. 

The  heads  of  steam  and  mud  drums  of  such  boilers  shall 
have  a  thickness  of  material  of  not  less  than  half  an  inch; 
pressure  to  be  determined  by  formula  for  flatheads. 

FLUES. 

Local  inspectors,  in  determining  the  distance  between 
the  flues  and  the  shells  of  externally  fired  boilers,  under 
provisions  of  section  4434,  Revised  Statutes  of  the  United 
States,  shall  take  the  measurements  from  the  plate  in  the 
flue  to  the  plate  in  the  shell. 

WATER  TUBE  AND  COIL  BOILERS. 

§  4429  R.s.  32.  Blueprints  or  drawings  of  coil  boilers  and  of  other 
boilers,  with  their  specifications,  submitted  to  the  Board 
of  Supervising  Inspectors  for  approval  under  section  4429, 
Revised  Statutes  of  the  United  States,  must  be  in  dupli- 

cate before  action  thereon  will  be  taken  by  the  Board, 
with  a  view  of  approving  the  same;  one  set  to  be  filed 
with  the  records  of  the  Board  of  Supervising  Inspectors 
and  the  other  with  the  records  of  the  supervising  inspector 
of  the  district  where  the  manufacturer  of  the  boiler  is 
located.  Manufacturers  shall  furnish  local  inspectors  of 
district  where  boilers  arc  to  be  installed  an  allidavit  ccrti- 
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fying  that  the  boilers  are  constructed  in  strict  accordance    (II,  32) 
with  the  drawings  and  specifications  as  approved  by  the 
Board  of  Supervising  Inspectors. 

The  worldng  pressure  allowable  on  cylindrical  shells  of 
water  tube  or  coil  boilers,  when  such  shells  have  a  row 

or  rows  of  pipes  or  tubes  inserted  therein,  shall  be  deter- 
mined by  the  following  formula: 

p_(D-(^)xTxS DxR 

Where  P  =  working  pressure  allowable  in  pounds. 
D  =  distance  in  inches  between  the  tube  or  pipe 

centers  in  a  line  from  head  to  head. 
(Z  =  diameter  of  hole  in  inches. 
T  =  thickness  of  plate  in  inches. 
S  =  one-sixth  of  the  tensile  strength  of  the  plate. 
R  =  radius  of  shell  in  inches. 

EXAMPLE. 

Required  the  working  pressure  of  a  cylindrical  shell 
having  holes  1  inch  in  diameter,  spaced  2  inches  from 
center  to  center,  in  a  line  from  head  to  head;  material, 
one-half  of  an  inch  thick;  diameter  of  shell,  20  inches; 
tensile  strength  of  plate,  60,000  pounds. 

Substituting  values,  we  have 

-p    (2 -l)x. 5X10,000  , P  =  ̂   — — — —  =  250  pounds. 

2  X  10  ^ 

PORGUPINE-TYPE  BOILERS. 

The  formula  for  determining  pressure  on  boilers  of  the 
so-called  Porcupine  and  similar  types  shall  be  as  follows: 

Multiply  the  vertical  distance  between  the  centers  of 
the  horizontal  rows  of  tubes  in  inches  by  one-half  the 
diameter  of  shell  of  boiler  in  inches,  which  gives  the  area 
upon  which  the  pressure  is  exerted  to  break  a  diagonal 
ligament,  then  find  the  sectional  area  of  the  hgament  at 
its  smallest  part  and  multiply  by  one-sixth  the  tensile 
strength  of  the  material.  This  result,  divided  by  the 
area  upon  which  the  strain  is  exerted,  gives  the  working 

EFT 

pressure  per  square  inch,  which  is  as  follows:  ̂ /^^^W, O  Jl) 
the  working  pressure,  in  which  E  equals  width  of  liga- 

ment in  inches,  F  thickness  of  material  in  inches,  T  one- 
sixth  of  the  tensile  strength,  C  distance  between  vertical 
centers,  and  D  one-half  the  inside  diameter  of  the  shell 
or  central  column. 

For  the  boiler  proposed,  30  inches  diameter,  five-eighths 
inch  thick,  tensile  strength  60,000  pounds,  1.219  inches 
would  be  width  of  ligament,  .625  thickness  of  plate, 
10,000  one-sixth  of  tensile  strength,  3^  =  3.6875  inches, 
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(II,  32)  distance  of  vertical  centers;  15  inches,  one-half  the  diam- 
eter of  shell,  would  be  as  follows:  1.219  multiplied  by 

.625,  this  product  multiplied  by  one-sixth  the  tensile 
strength,  10,000,  equals  7,618.75.  This  product,  divided 
by  the  product  of  3.6875,  distance  between  vertical  cen- 

ters, multiplied  by  15,  one-half  the  diameter,  equals 
55.3125,  gives  137.7  as  pressure  allowed. 

HYDROSTATIC  PRESSURE. 

All  coil  and  pipe  boilers  hereafter  made,  when  such 
boiler  is  completed  and  ready  for  inspection,  must  be  sub- 

jected at  the  first  inspection  to  a  hydrostatic  pressure 
double  that  of  the  steam  pressure  allowed  in  the  certifi- 

cate of  inspection. 
The  use  of  malleable-iron  or  cast-steel  manifolds,  tees, 

return  bends,  or  elbows  in  the  construction  of  pipe  gen- 
erators shall  be  allowed,  and  the  pressure  of  steam  shall 

not  be  restricted  to  less  than  one-half  the  hydrostatic 
pressure  applied  to  pipe  generators  unless  a  weakness 
should  develop  under  such  test  as  would  render  it  unsafe 
in  the  judgment  of  the  inspector  making  such  inspection. 

DRUMS  AND  HEADS. 

All  drums  attached  to  coil,  pipe,  sectional,  or  water- 
tube  boilers  not  already  in  use  or  actually  contracted  for, 
to  be  built  for  use  on  a  steam  vessel,  and  its  building  com- 

menced at  or  before  the  date  of  the  approval  of  this  rule 
shall  be  required  to  have  the  heads  of  wrought  iron  or 
steel  or  cast  steel  flanged  and  substantially  riveted  to  the 
drums  or  secured  by  bolts  and  nuts  of  equal  strength 
with  rivets,  in  all  cases  where  the  diameters  of  such  drums 
exceed  6  inches. 

Drums  and  water  cylinders  constructed  with  a  bumped 
head  of  each  or  either  end,  any  opening  in  the  shell  or 
heads  to  be  reenforced  as  required  by  tlie  rules  of  the 
Board,  the  circumferential  and  horizontal  seams  to  be 

welded  and  properly  annealed  after  such  welding  is  com- 
pleted, and  when  tested  with  a  hydrostatic  pressure  of  at 

least  double  the  amount  of  the  steam  pressure  allowed 
may  be  used  for  marine  purposes. 

COPPER  AND  BRASS  TUBES. 

Seamless  copper  or  ])rass  tubes  not  exceeding  three- 
fourths  of  an  inch  in  diameter  may  be  used  in  the  con- 

struction of  water-tube  boilei's  or  generators  when  liquid 
fuel  is  used.  Thei-e  may  also  be  used  in  their  construction 
copprr  or  brass  steam  drums  not  exceeding  14  inches  in 
diameter,  of  a  thickness  of  material  not  less  tlian  five- 
eighths  of  an  inch,  and  copper  or  brass  steam  drums  12 
inches  in  diameter  and  uncler  liaving  a  thickness  of  mate- 

rial of  not  less  than  one-half  inch.    All  tubes  and  drums 
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referred  to  in  this  paragraph  shall  be  made  from  ingots  or    (II,  32) 
blanks  drawn  down  to  size  without  a  seam.  Water-tube 
boilers  or  generators  so  constructed  may  be  used  for 
marine  purposes  ̂ vith  none  other  than  liquid  fuel. 

33.  WELDING  AND  REENFORCIXG  BY  THE  ELECTRIC  AND 
OXY-ACETYLENE  PROCESSES. 

Calking  edges  may  be  reenforced  on  stayed  surfaces,  §4405,  r.s. 
and  at  either  end  of  corrugated  furnaces. 

Cracks  in  plates  in  stayed  surfaces  may  be  repaired, 
cracks  not  to  exceed  the  distance  from  one  stay  to  the 
next,  or  in  any  case  not  to  exceed  10  inches. 

Plates  in  stayed  surfaces  where  reduced  in  thickness 
from  corrosion  over  areas  not  exceeding  100  square  inches 
may  be  reenforced,  the  stays  and  brace  rivets  to  be  ex- 

tended so  they  will  go  actually  through  the  plate  and 
reenforcing. 

Cracks  in  corrugated  furnaces,  either  circumferential 
or  lengthwise,  not  exceeding  3  inches  in  length,  may  be 
repaired  by  these  processes. 

No  welding  shall  be  allowed  on  the  shell  plates  of 
boilers  or  other  plates  subject  to  tensile  strain. 

V/here  cracks  are  to  be  repaired  by  welding,  the  same 
are  to  be  cut  out,  and  holes  drilled  entirely  through  the 
plate  at  each  extreme  end  of  the  crack,  except  small 
cracks  from  rivet  to  calking  edge. 

No  repair  work  by  these  processes  will  be  allowed  until 
the  coupons  showing  the  character  of  work  done  by  the 
applicant  have  been  submitted  and  tested,  showing  as 
good  results  as  those  of  the  parties  now  in  the  business. 

In  every  case  where  repairs  are  to  be  made  by  these 
processes  on  the  boilers  of  steam  vessels  subject  to  the 
inspection  of  this  service,  the  parties  making  the  repairs 
are  required  to  notify  the  office  of  the  local  inspectors,  in 
writing,  giving  a  full  detailed  description  of  the  repairs 
to  be  made,  the  location  of  the  vessel,  and  the  time  the 
repairs  are  to  be  begun,  so  that  inspection  may  be  had 
prior  to  and  during  tlie  time  the  work:  is  being  done. 

The  application  for  permission  to  use  this  process  on 
boiler  repairs  of  any  particular  vessel  implies  a  guarantee 
on  tlie  part  of  the  applicant  that  the  work  shall,  in  mate- 

rial, flux,  and  workmanship,  be  equal  to  that  of  the  sam- 
ples furnished. 

Rule  III. — Boats,   Rafts,  Bulkheads,  and  Life- 
Saving  Appliances. 

Section. 

Affidavit  of  test  of  line-carrying  guns   27 Air  tanks  of  lifeboats   2 
Automatic  plug  required  on  metallic  lifeboats   2 
Barges,  passenger,  towed  by  steamers,  how  equipped   17 
Barges,  ocean  towed,  how  equipy>ed   3 
Bulkheads  required  for  certain  steam  and  sail  vessels   34 
Carley  life  float,  carrying  capacity  allowed   21 
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Section. 

Carrying  capacity  of  lifeboats,  how  determined   5 
Carrying  capacity  of  life  rafts,  how  determined   22 
Drags  or  floating  anchors,  how  constructed  and  number  of   32 
Drill  required  with  line-carrying  gun   31 
Drawings  and  specifications  of  lifeboats  required   1 
Drawings  and  specifications  of  life  rafts  required   18 
Engelhardt  lifeboats   21,  22 
Escape,  means  of,  to  lifeboats  :   33 
Equipments  required  on  lifeboats   3 
Equipments  required  on  life  rafts   20 
Fire  boats,  lifeboats  required  on   8 
Floats,  wooden,  material  and  dimensions  of   25 
Friction  devices  for  distress  signals  allowed  under  certain  condi- 

tions   3 
Guns,  line-carrying,  drill  required  with   31 
Guns,  line-carrying, 'mode  of  manufacture  and  test  of   27 Kapok  life-preservers,  use  of  prohibited   24 
Lifeboats,  capacity  required   5 
Lifeboats,  care  required  of   4 
Lifeboats,  collapsable,  may  be  substituted   14 
Lifeboats,  construction  of   1,  2 
Lifeboats,  drawings  and  specifications  required   1 
Lifeboats,  Hawaiian  steamers,  how  equipped   2 
Lifeboats,  how  carried   4 
Lifeboats,  how  equipped   3 
Lifeboats,  how  marked   4 
Lifeboats,  metallic,  to  have  automatic  plug   2 
Lifeboats,  metallic,  when  required   8 
Lifeboats,  name  plate  required  on   2 
Lifeboats  required  on  fire  boats   8 
Lifeboats  required  on  inspected  sail  vessels   16 
Lifeboats  required  on  stern-wheel  to  wheats   8 
Lifeboat  capacity  on  vessels  of  50  tons  or  over  not  carrying  pas- 

sengers  6 
Lifeboat  capacity  on  vessels  under  50  tons  not  carrying  passengers . .  7 
Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 

rivers  other  than  the  Red  River  of  the  North,  rivers  whose  waters 
flow  into  the  Gulf  of  Mexico,  and  Yukon  River   9 

Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 
the  Red  River  of  the  North,  rivers  whose  waters  flow  into  the 
Gulf  of  Mexico,  and  Yukon  River   10 

Lifeboat  capacity  of  vessels  of  over  150  tons,  carrying  passengers, 
navigating  the  northwestern  lakes,  bays,  and  sounds   11 

Lifeboat  capacity  on  passenger  vessels  of  over  150  tons  navigating 
the  ocean   12 

Lifeboat  capacity  of  passenger  vessels  of  150  tons  and  under  navi- 
gating the  ocean,  lakes,  bays,  sounds,  and  rivers   13 

Lifeboats  not  required  on  open  steam  pleasure  vessels  of  5  tons  or 
less   15 

Life  rafts,  carrying  capacity  of   21 
Life  rafts,  care  required  of   19 
Life  rafts,  drawings  and  specifications  required   18 
Life  rafts,  how  built   18, 19 
Life  rafts,  how  equipped   20 
Life  rafts,  how  marked   18 
Life  rafts  may  be  substituted  for  a  portion  of  lifeboats   14 
Life-preservers,  number  and  kind  required   23 
Life-preservers  of  kapok  or  loose  granulated  cork,  use  not  allowed  - .  24 
Life-preservers  required  on  passenger  barges  towed   17 
Line-carrying  projecliles  and  means  of  propelling  them   27-31 
Line-carrying  gun,  crew  to  be  drilled  in  use  of,  and  drills  entered 

on  log   31 
Ladders  or  Ht(;ps  required  on  steamers   35 
Means  of  escai)e  from  steamers   35 
Name  plate  nHjuired  on  lifeboats   1 
Name  plate  required  on  life  rafts   18 



65 

Section. 
Name  of  steamer  required  on  equipments   36 
Notice  of  location  of  life-preservers  to  be  posted   23 
Passenger  steamer,  definition  of   37 
Ring  buoys  may  be  required   26 
Rockets,  line-carrying   28 
Steering  apparatus,  extra,  for  steamers   33 
Sail  vessels,  lifeboat  and  life-preserver  equipment   16 
Steam  launches,  when  they  may  dispense  with  lifeboats   15 
Towing  steamers,  stern- wheel,  lifeboats  required  on   8 
Working  boat  required   8 

LIFEBOATS. 

DRAWINGS,  SPECIFICATIONS,  NAME  PLATE. 

1.  Builders  of  lifeboats  shall  furnish  the  Supervising 
Inspector-General  with  drawings  and  specifications  show- 

ing and  explaining  the  construction  of  the  same,  and  the 
physical  characteristics  (tensile  strength  and  ductility) 
of  the  metal  used.  They  shall  also  affix  a  plate  or  other 

device  to  each  boat,  having  thereon  the  builder's  name, 
number  of  boat,  date  of  construction  of  boat,  cubical  con- 

tents of  boat,  and  number  of  persons  said  boat  will  carry, 
as  determined  by  the  rules  of  the  Board  of  Supervising 
Inspectors. 

This  section  shall  apply  to  all  boats  built  after  June 
30,  1905. 

CONSTRUCTION. 

2.  All  lifeboats  shall  be  substantially  built. 
Metalhc  lifeboats  of  20  feet  length  and  under  shall  be 

constructed  of  metal  of  not  less  thickness  than  No.  18 
wire  gauge.  Boats  20  to  24  feet  in  length  shall  have  a 
thickness  of  metal  not  less  than  No.  16  wire  gauge  for 
their  middle  half  length,  and  their  ends  of  not  less  than 
No.  18  wire  gauge.  Boats  longer  than  24  feet  shall  be 
built  according  to  specifications  approved  by  the  Super- 

vising Inspector-General.  The  wire  gauge  numbers 
given  in  this  paragraph  are  Birmingham  standard. 

The  air  tanks  of  all  metalhc  lifeboats  built  after  June 

30,  1906,  shall  be  provided  with  air-pump  connections  of 
one-half  inch  outside  diameter,  for  the  purpose  of  testing 
the  air-tightness  of  said  tank. 

All  seams  and  joints  shall  be  properly  double  riveted. 
All  lifeboats  shall  have  air-tight  tanks  of  sufficient  ca- 

pacity to  float  boats  when  full  of  water  and  when  loaded 
to  allowed  capacity. 

Only  countersunk-headed  rivets  shall  be  used  in  the 
construction  of  metallic  lifeboats. 

The  above  provisions  of  this  section  shall  take  effect 
only  as  to  boats  constructed  after  June  30,  1905. 

All  joints  of  the  air  tanks  shall  be  double  riveted  and 
soldered. 

All  metallic  lifeboats  hereafter  built  shall  be  furnished 
with  an  automatic  plug. 
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(III)  EQUIPMENTS  REQUIRED  ON  LIFEBOATS. 

§4405,R.s.  2^  lifeboats  shall  have  the  following  equipment: A  properly  secured  life  line  the  entire  length  on  each  side, 
and  such  line  must  be  festooned  with  a  seine  float  in  each 
bight,  the  bights  to  be  not  longer  than  3  feet;  at  least  2 
life-preservers,  or  wooden  life  floats  where  the  same  are 
allowed  by  law;  1  boat  painter  of  not  less  than  2f-inch 
manila  rope  (about  .9  inch  diameter)  properly  attached 
and  of  a  suitable  length ;  a  full  complement  of  oars,  and  2 
spare  oars  of  suitable  length;  not  less  than  4  rowlocks  and 
2  spare  ones,  each  rowlock  to  be  attached  to  the  boat  with 
separate  chain;  1  steering  oar  with  rowlock  or  becket,  or 
1  rudder,  with  yoke  and  suitable  yoke  ropes ;  1  boat  hook, 
1  ax,  and  1  bucket  with  lanyard  attached,  and  on  w^ooden 
boats  2  plugs  for  each  drain  hole,  attached  with  chain. 

Lifeboats  required  on  ocean  vessels  of  150  gross  tons 
and  over  shall  be  equipped  with  2  life  lines,  a  painter,  rud- 

der, yoke,  and  yoke  ropes,  as  already  specified  in  this  sec- 
tion, also  a  full  set  of  oars  and  rowlocks,  1  spare  oar  and 

rowlock,  1  steering  oar,  with  rowlock  or  becket,  2  boat 
hooks,  1  bailer,  1  bucket;  1  lugsail,  with  sheet,  tack, 
and  reef  earings,  in  a  water-tight  canvas  bag;  1  mast  and 
1  yard,  with  necessary  rigging,  1  boat  compass,  1  lantern, 
1  gallon  can  of  illuminating  oil,  at  least  1  box  of  matches 
wrapped  in  a  waterproof  package  and  carried  in  a  box 
attached  to  the  underside  of  the  stern  thwart,  1  breaker  of 
fresh  water  of  at  least  15  gallons  capacity,  1  sealed  tin 
containing  25  pounds  of  hard  bread,  1  waterproof  canvas 
bag  6  inches  diameter  and  15  inches  long  containing 
Ealm  and  needles,  sail  twine,  marline,  marline  spike, 

atchet,  smoker's  flint  and  steel,  a  small  bottle  of  spirits 
of  turpentine  for  priming  lantern  wicks.  Every  such 
lifeboat  shall  also  be  provided  with  6  night  distress  signals 
in  a  metallic  case. 

Distress  signals,  when  fired  by  friction  devices,  are 
allowed  when  stowed  in  metal  cases  and  protected  by 
cotton  at  the  end  and  so  arranged  as  to  be  reversible 
before  applying  friction. 

Provided,  That,  on  all  pleasure  steamers  and  on  all 
other  steamers  of  over  150  gross  tons,  but  not  exceeding 
750  gross  tons,  limited  by  their  certificates  of  insj)ection 
to  routes  of  not  more  than  15  miles  from  any  harbor,  on 
the  ocean,  the  lifeboats  of  180  cubic  feet  capacity  and 
over  shall  be  ecpiipped  as  required  for  lifeboats  on  ocean 
vessels,  and  all  lifeboats  of  less  than  180  cubic  feet  ca- 

pacity on  steamers  referred  to  in  this  nroviso  shall  be 

equipped  as  I'cquired  in  the  first  ])aragrai)h  of  this  section for  nil  lifeboats. 
Lifeboats  on  steamers  navigating  Hawaiian  waters 

exclusively  shall  ])e  exeiiij)t  from  the  use  of  air  tanks  and 
t!ie  reciuiiements  of  this  section  relating  to  lifeboat 
equipments,  excepting  oars. 
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LIFEBOATS  ON  OCEAN-TOWED  BARGES. 

The  lifeboats  required  on  ocean-towed  barges  of  more 
than  100  tons  may  be  either  wood  or  metal  and  of  at  least 
10  cubic  feet  capacit}^  for  each  person  carried  on  the 
barge,  and  as  much  more  as  the  inspectors  deem  neces- 
sar}',  shall  be  at  least  14  feet  long,  of  proper  form  and  con- 

struction, in  good  condition,  provided  with  air  tanks  at 
least  large  enough  to  displace  40  pounds  of  water  for 
every  person  carried  by  the  barge,  and  equipped  ac- 

cording to  the  first  paragraph  of  this  section. 

HOW  LIFEBOATS  MUST  BE  CARRIED  AND  OVERHAULED. 

4.  All  hfeboats  shall  be  fitted  with  such  davits  and 
gear  as  will  enable  the  boats  to  be  safely  launched  in  less 
than  two  minutes  from  the  time  the  clearing  away  of  the 
boats  is  begun. 

All  lifeboats  on  vessels  carrying  passengers  for  hire 
must,  if  practicable,  be  carried  under  substantial  davits 

or  cranes;  but  if  it  is  not  practicable  so  to  carr}-  all  the 
lifeboats  required,  the  remainder  must  be  stowed  near  at 
hand,  so  as  to  be  easily  and  readily  launched. 

All  boats  under  davits  must  be  arranged  so  that  they 
can  be  simultaneously  launched.  Each  lifeboat  carried 
under  davits  must  be  provided  with  two  separate  davits. 
When  a  single  crane  is  properly  adapted  to  lower  a  life- 

boat, it  may  be  allowed  to  take  the  place  of  the  two  davits. 
Such  davits  or  cranes,  and  the  blocks  and  the  falls  thereof, 
on  all  passenger  vessels  except  ferryboats,  must  be  of 
sufficient  strength  to  carry  the  boat  with  its  full  load. 

It  shall  be  the  duty  of  the  master  or  officer  in  charge  of 
all  such  vessels  to  see  that  the  boat  davit  falls  shall  at  all 
times  be  in  readiness  for  immediate  use,  and  protected 
from  ice,  and  not  painted,  and  such  boat  davit  falls  on  all 
boats  not  swung  out  at  boat  drills  shall  be  cut  adrift  and 
overhauled;  and  it  shall  be  unlawful  to  stow  in  any  life- 

boat articles  other  than  those  required  by  law  and 
regulations. 

Lifeboats  must  be  stripped,  cleaned,  painted,  and  thor- 
oughly overhauled  at  least  once  in  every  year.  All  life- 

boats shall  have  their  cubical  contents  painted  on  the 
stem  in  black  letters  and  figures  not  less  than  three- 
fourths  of  an  inch  high  on  a  white  ground. 

The  lifeboat  referred  to  in  the  table  [sec.  13,  Rule  III] 
for  passenger  steamers  of  10  tons  or  under  must  be  either 
carried  or  towed  at  all  times  when  being  navigated  with 
passengers  on  board. 

CARRYING  CAPACITY  AND  SIZE  OF  LIFEBOATS. 

5.  The  capacity  of  all  lifeboats  shall  be  determined  byj^§|/^^^' 
the  following  rule:  Measure  the  length  and  breadth  out- 

side of  the  planking  or  plating  and  the  depth  inside  at  the 
place  of  mmimum  depth.    The  product  of  these  dimen- 

(in,  3) 

§1   4405,  44g8, 
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(III,  5)    sions  multiplied  by  .6  resulting  in  the  nearest  whole 
number  shall  be  deemed  the  capacity  in  cubic  feet. 

To  determine  the  number  of  persons  a  boat  is  to  carry, 
divide  the  result  by  10  for  ocean,  lake,  bay,  and  sound 
steamers,  and  for  river  steamers  divide  the  result  by  8: 
Provided,  Jiowever,  That  such  boats  shall  in  all  cases  have 
sufficient  room,  free  board,  and  stability  to  safely  carry 
such  number  of  persons,  which  fact  must  be  determined 
by  actual  experiment  in  the  water  at  the  time  of  the  first 
inspection  of  said  boats  after  the  passage  of  this  rule. 
Where  a  vessel  is  carrying  boats  of  different  types  or 
capacities,  at  least  one  boat  of  each  type  or  capacity  shall 
be  so  tested. 

EXAMPLE. 

The  carrying  capacity  of  a  boat  20  feet  in  length,  6  feet 
in  breadth,  and  2J  feet  in  depth  will  be  determined  as 
follows : 

For  ocean,  lake,  bay,  and  sound  steamers, 

20X6^1X^=1^=18  persons. 
180 

For  river  steamers,  same  boat,  -—  =  22  persons. o 

Lifeboats  required  on  ocean  vessels  of  150  gross  tons 
and  over  shall  be  of  suitable  dimensions  and  of  not  less 
than  180  cubic  feet  capacity. 

Provided,  That  all  pleasure  steamers,  and  all  other 
steamers  over  150  tons  but  not  exceeding  750  tons, 
limited  by  their  certificates  of  inspection  to  routes  not 
more  than  15  miles  from  any  harbor,  shall  not  be  required 
to  have  more  than  one  of  the  lifeboats  to  be  of  180  cubic 

feet  capacity.  Nothing,  however,  in  this  proviso  shall 
exempt  any  such  steamer  from  carrying  the  aggregate 
cubic  feet  of  lifeboat  capacity  provided  for  by  the  tables. 

Provided  further ,  That  the  supervising  inspector  of  the 
district  may,  in  exceptional  cases,  permit  lifeboats  of  less 
than  180  cubic  feet  as  a  substitute  for  said  boat  on  steam- 

ers where  the  crew  is  insufficient  to  properly  handle  a  boat 
of  that  size,  or  where  there  is  lack  of  space  to  properly 
carry  so  large  a  lifeboat,  but  in  every  such  case  the 
steamer  must  be  provided  with  one  or  more  lifeboats 
efficient  in  character  and  large  enough  to  carry  every 
person  on  board. 

LIFEBOATS  REQUIRED. 

^§1  4481,  4488,    6.  TAfchoots  required  on  vessels  of  50  gross  tons  or  over 
not  carrying  passengers  for  hire. 

All  vessels  of  50  gross  tons  or  over  not  carrying  pas- 
sengers, navigated  under  the  provisions  of  Title  Lll,  Ke- 

viscd  Statutes  of  the  United  States,  shall  at  all  times  be 
ecjiiipped  with  siifricient  boat  capacity  to  carry  tlie  crew  of 
said  vessel  with  safety,  capacity  to  be  determined  by  the 
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rules  of  the  Board  of  Supervising  Inspectors:  Provided,  (III,  6) 
That  steamers  of  less  than  150  tons  gross,  while  engaged 

exclusively  in  harbor  towing,  ma}^  substitute  one  or  more 
life  rafts  for  the  lifeboats  required,  when  the  lifeboats 
interfere  with  the  practical  operation  of  the  steamer,  and 
such  substitution  may  be  made  with  safety,  it  being  un- 

derstood that  when  such  vessel  engages  in  service  other 
than  harbor  towing  she  must  be  equipped  with  boats  as 
required  by  the  rules  and  regulations. 

7.  Boats  required  on  vessels  of  less  tlian  50  gross  tons  not  §  ̂̂ si,  r.  s. 
carrying  passengers  for  hire. 

All  vessels  of  less  than  50  gross  tons,  navigated  undei 
the  provisions  of  Title  LII,  Revised  Statutes  of  the  United 
States,  and  not  carrying  passengers,  must  be  equipped 
with  boats  or  rafts  as  in  the  opinion  of  the  inspectors  may 
be  necessary  to  secure  the  safety  of  all  persons  on  board 
in  case  of  disaster. 

8.  Lifeboats  required  on  vessels  carrying  passengers  for  ̂^^^  ̂^^i'  ̂  
Jiire,  fire  boats,  stern-wheel  towboats.     WorJcing  boat  and 
metal  lifeboat. 

All  vessels  inspected  under  the  provisions  of  Title  LII, 
Revised  Statutes  of  the  United  States,  carrying  passen- 

gers for  hire,  shall  be  required  to  be  provided  with  life- 
boats according  to  the  following  tables:  Provided,  That 

no  vessel  shall  be  required  to  have  more  lifeboat  capacity 
than  sufficient  to  carry  all  the  passengers  and  crew 
allowed  by  the  certificate  of  inspection.  And  at  least  one 
lifeboat  shall  be  of  metal,  unless  exempted  by  the  super- 

vising inspector  of  the  district  where  the  vessel  was  last 
inspected:  Provided  further,  That  all  such  vessels  of  50 
gross  tons  and  upward  must  have  one  working  boat  in 
addition  to  the  lifeboats  required:  It  is  further  provided. 
That  on  vessels  navigating  the  rivers  embraced  in  section 
10  in  this  rule,  the  cubical  capacity  of  the  working  boat 
shall  be  included  in  the  cubical  capacity  of  lifeboats  re- 

quired on  vessels  by  said  section:  Provided,  That  all 
steamers  that  are  used  exclusively  as  fire  boats  and  con- 

nected or  belonging  to  a  regularly  organized  fire  depart- 
ment shall  not  be  required  to  carry  the  lifeboats  required 

by  the  following  tables,  but  shall  be  required  to  carry  such 
boats  or  rafts  as  in  the  judgment  of  the  local  inspectors  or 
supervising  inspectors  may  be  necessary  to  carry  the 
crew:  Provided,  That  stern- v/heel  towboats  engaged  ex- 

clusively in  the  business  of  towing  shall  not  be  required  to 
csiTry  the  boats  technically  known  as  lifeboats,  described 
in  this  Rule  III,  or  metallic  lifeboats,  but  shall  be  required 
to  carry  such  boats  only  as,  in  the  judgment  of  the  local 
inspectors,  will,  by  their  number,  capacity,  character,  and 
equipment,  fully  provide  for  the  safety  of  the  crew  of  the 
vessel. 
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(III)       9-  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 
rivers  other  than  the  Red  River  of  the  North,  rivers  whose  waters  flow 

§  4481,  R.  b,  ^-^^y       Gulf  of  Mexico,  and  the  Yukon  River  and  other  similar rivers,  the  bars  and  channels  of  which  are  liable  to  sudden  changes, 
except  vessels  of  150  gross  tons  and  under,  hereinafter  provided  for. 

Cubic  feet. 
Vessels  over  150  and  not  over  300  gross  tons   360 
Vessels  over  300  and  not  over  600  gross  tons   540 
Vessels  over  600  and  not  over  900  gross  tons   720 
Vessels  over  900  and  not  over  1,200  gross  tons   900 
Vessels  over  1,200  gross  tons   1,  080 

§  4481,R.S.  10.  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 
the  Red  River  of  the  North,  rivers  whose  waters  flow  into  the  Gulf 
of  Mexico,  the  Yukon  and  other  similar  livers,  the  bars  and  channels 
of  which  are  liable  to  sudden  changes,  excepting  vessels  of  150  gross 

tons  and  under,  ̂ hereinafter  provided  for. Cubic  feet. 
Vessels  over  150  and  not  over  300  gross  tons   240 
Vessels  over  300  and  not  over  600  gross  tons   360 
Vessels  over  600  and  not  over  900  gross  tons   480 
Vessels  over  900  and  not  over  1,200  gross  tons   600 
Vessels  over  1,200  gross  tons   720 

§§  4481,  4488,11,  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 
^-  ̂ '  northwestern  lakes,  bays,  and  sounds,  except  vessels  of  150  gross  tons 

and  under,  hereinafter  provided  for. 

Gross  tons. 

Vessels  over — 150  and  not  over  200... 
200  and  not  over  300... 
300  and  not  over  400. . . 
400  and  not  over  500... 
500  and  not  over  1,000.. 
1,000  and  not  over  1,500 
1,500  and  not  over  2,000 

Capacity 
of  boats. 

Cubic  feet. 360 
540 720 
900 

1,080 
1,260 1,440 

Gross  tons. 

Vessels  over— 2,000  and  not  over  2.500 
2,500  and  not  over  3,000 
3,000  and  not  over  3,500. 
3,500  and  not  over  4,000 
4,000  and  not  over  4,500 
4,500  and  not  over  5,000 
5,000  and  not  over  5,500 

Capacity 
of  boats. 

Cubic  feet. 

1,620 
1,800 1,980 
2,160 
2,340 2,835 3,330 

Steamers  above  5,500  gross  tons  shall  be  furnished  with 
an  additional  boat  of  not  less  than  495  cubic  feet  capacity 
for  each  additional  500  tons  burden  or  fraction  thereof. 

§  4488,  R.  S.  12.  Cubical  capacity  of  lifeboats  required  on  passenger  vessels  navigating 
oceans,  except  vessels  of  150  gross  tons  and  under,  hereinafter  pro- 

vided for. 

Gross  tons. 

over- ISO  and  not  over  200  
200  and  not  over  300  
300  and  not  over  400  
400  and  not  over  500  
600  and  not  over  1,000  
1,000  and  not  over  1,500  
1,500  i;nd  not  over  2,000  
2,000  and  not  over  2,500  
2,500  and  not  over  3,(K)0  
3,0()()  and  not  over  3,5(K)  
3,500  and  not  over  4,000  
4,000  an<l  not  over  5,(MK)  
B,()00  and  not  over  5,.')(M)  5,500  !uid  not  over  (\,m)  
(1,000  and  not  over  (i,.''.(K)  6,500  and  not  over  7,0(K)  
7,000  and  not  over  7,5(X)  
7, .500  and  not  over  H,()00  
ft,(M)0  and  not  over  8, .500  
Hjm  ;ind  not  over  !),0(K)  
!>,(K)0  und  not  over  9,500  

Total 
capacity 
of  boats. 

Cubic  feet. 
540 
720 

1,080 
1,260 
1,620 1,800 
2, 160 
2, 340 
2, 7(K) 
2, 880 
3, 240 
3,420 3.870 
4,320 4,770 
5,220 
5,670 6,120 
0,570 
7,020 
7,470 

Gross  tons. 

Vessels  over— 9,500  and  not  over  10,000. . 
10,000  and  not  over  10,500. 
10,.500  and  not  over  11,000. 
11,000  and  not  over  11,500. 
11,500  and  not  over  12,000. 
12,000  and  not  over  12,r>(K). 
12, .500  and  not  over  ]3,0(K). 
13,000  and  not  over  13,.5(X). 
13,. 500  and  not  over  14,000. 
14,000  and  not  over  14, .500. 
14, .500  and  not  over  1.5,0(H1. 
15,000  and  not  over  15..50(). 15,.5(X)  and  not  over  16,(X)0. 
16,000  and  not  over  1(),.50(). 
16,.50()  and  not  over  17,000. 
17,000  and  not  over  17, .^OO. 17, .500  and  not  over  18,0(X). 
IS.OOO  and  not  over  1S,.5(X). 
1S,.5(M)  and  not  over  li»,0(X). 
19,000  and  not  over  19.500. 
19,.5()0  and  not  over  20,(X)0. 

Total capacity 
of  boats. 

Cubic  feet. 

7,920 8,145 8,370 
8,595 
8, 820 9,045 
9, 270 0,  495 
9,  720 
9, 945 

10, 170 

10,  .395 
10,620 
10,815 11,070 
11,295 
11,520 11,715 11,970 
12,195 
12,420 
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Vessels  of  over  20,000  gross  tons  shall  be  provided  with   (III,  12) 
an  additional  boat  capacity  of  225  cubic  feet  for  each 
additional  500  gross  tons,  or  fraction  thereof. 

13.  Cubical  capacity  of  boats  required  on  passenger  vessels  of  150  gross    U  4481,  4488, 
tons  and  under  navigating  oceans,  lakes,  bays,  sounds,  and  rivers.  ^' 

Cubic  feet. 
Vessels  not  over  10  gross  tons   60 
Vessels  over  10  and  not  over  30  gross  tons   75 
Vessels  over  30  and  not  over  50  gross  tons   90 
Vessels  over  50  and  not  over  100  gross  tons   135 
Vessels  over  100  and  not  over  150  gross  tons   165 

14.  Not  more  than  one-third  of  the  lifeboat  capacity  §  4488,  r.s. 
required  on  any  vessels  may  be  substituted  by  its  equiva- 

lent in  approved  Hfe  rafts  or  approved  collapsable  (fold- 
ing) lifeboats. 

15.  Lifeboat  not  required  on  steam  vessels  of  5  gross  tons  §  4488,  r.  s. 
or  less  used  for  pleasure  purposes  only. 

All  open  steam  launches  or  other  steam  vessels  of  5 
gross  tons  or  less,  used  for  pleasure  purposes  only,  shall 
not  be  required  to  carry  a  lifeboat. 

LIFEBOATS  AND  OTHER  EQUIPMENT  REQUIRED  ON  SAIL  VESSELS. 

16.  Local  inspectors  inspecting  sail  vessels,  carrying  §4417, r.s. 
passengers  on  the  ocean  or  on  the  high  seas,  under  the 
provisions  of  section  4417,  Revised  Statutes,  as  amended 
by  the  act  of  Congress  approved  March  3,  1905,  shall 
require  such  sail  vessels  to  be  equipped  with  a  life-pre- 

server for  every  person  on  board,  passengers  and  crew, 
and  with  lifeboats,  in  accordance  with  the  requirements 
of  the  rule  applying  to  ocean  steamers  carrying  passengers. 

BOATS  AND  OTHER  EQUIPMENT  REQUIRED  ON  BARGES. 

17.  Barges  carrying  passengers  on  any  routes  shall  §4492, r.s. 
have  a  life-preserver  or  float  for  each  and  every  person 
allowed  to  be  carried,  and  in  addition  thereto  shall  be 
supplied  with  10  buckets,  2  barrels  of  not  less  than  40 
gallons  each,  and  3  axes,  1  hand  fire  pump  capable  of 
discharging  100  cubic  inches  of  water  at  each  stroke,  and 
sufficient  length  of  regulation  hose  to  reach  to  all  parts  of 
the  vessel,  and  2  yawl  boats  of  not  less  than  120  feet 
capacity  each,  equipped  with  4  oars  each. 

All  barges  carrying  passengers  shall  be  inclosed  by  a 
good  and  substantial  rail  not  less  than  3  feet  high. 

LIFE  RAFTS. 

DRAWINGS,  SPECIFICATIONS,  NAME  PLATE,  AND  HOW  MARKED. 

18.  Builders  of  life  rafts  shall  furnish  the  Supervising  §4405,  r.s. 
Inspector-General  with  drawings  and  specifications  show- 

ing and  explaining  the  construction  of  the  same,  and 
the  physical  characteristics  (tensile  strength  and  duc- 

tility) of  the  metal  used.  They  shall  also  afiix  a  plate  or 

other  device  to  each  raft,  having  thereon  the  builder's 
name,  number  of  raft,  date  of  construction  of  raft,  cubical 
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(in,  18)  contents  of  raft,  and  number  of  persons  said  raft  will 
carry,  as  determined  by  the  rules  of  the  Board  of  Super- 

vising Inspectors.  Tliis  paragraph  shall  apply  to  all  rafts 
built  after  June  30,  1905. 

There  shall  be  stenciled  in  a  conspicuous  place  on 
each  life  raft  now  in  use  the  number  of  persons  said  hfe 
raft  can  carry,  as  hereinafter  provided. 

CONSTRUCTION. 

§1  4405,  4481,  19.  All  life-raft  cylinders  of  more  than  15  feet  in  length or  of  more  than  16  inches  in  diameter  shall  be  constructed 
of  metal  not  less  than  No.  18  Birmingham  wire  gauge. 
No  life-raft  cylinders  shall  be  of  less  thiclmess  of  metal 
than  No.  20  Birmingham  wire  gauge. 

The  retaining  bands  which  secure  the  cyhnders  to  the 
frames  shall  be  made  in  halves  so  that  the  cylinders  may 
be  detached  without  difficulty  for  the  purpose  of  inspec- 

tion, cleaning,  and  painting,  as  required  by  tliis  section. 
All  life-raft  cylinders,  except  those  6  feet  or  less  in 

length,  must  be  divided  by  water-tight  bulkheads  into  not 
less  than  three  compartments  of  equal  lengths,  and  each 
compartment  shall  be  provided  with  a  suitable  air-pump 
connection,  of  one-half  inch  outside  diameter,  fitted  with 
air-tight  cap. 

The  inspection  of  a  metallic  cylindrical  life  raft  will 
include  the  testing  of  each  compartment  by  air  pressure. 

Only  countersunk-headed  rivets  shall  be  used  in  the 
construction  of  metallic  life  rafts. 

All  seams  and  joints  shall  be  properly  double  riveted* 
The  above  provisions  of  this  section  shall  take  effec 

only  as  to  life  rafts  constructed  after  December  31,  1908t 
The  circumferential  as  well  as  the  longitudinal  seams  of. 

life-raft  cylinders  must  be  riveted,  and  on  rafts  con- 
structed after  June  30,  1905,  shall  also  be  soldered. 

The  framework  connecting  the  cylinders  of  metallic  life 
rafts  must  be  substantially  built  and  capable  of  resisting 
the  strain  which  tends  to  break  the  cylinders  apart  when 
the  raft  is  broadside  on  in  surf  or  seaway. 

Life  rafts  must  be  stripped,  cleaned,  painted,  and  thor- 
oughly overhauled  at  least  once  in  every  year. 

EQUIPMENTS  REQUIRED  ON   LIFE  RAFTS. 

20.  All  life  rafts  must  be  equipped  with  a  life  line  run- 
ning entirely  around  the  sides  and  ends  of  the  raft 

festooned  to  the  gunwales  with  a  seine  float  in  each 
bight,  the  bights  to  })e  not  longer  than  3  feet;  1  painter, 
of  2;^-inch  manila  rope  of  a  suitable  length;  not  less 
than  4  oars  of  suitable  size;  2  paddles,  each  of  not  less 
than  5  feet  in  length,  tlie  bla(k^  of  eacli  to  be  of  not  less 
area  than  one-half  that  of  the  ])la(le  of  one  of  the  oars 
of  such  raft;  4  rowlocks;  1  steering  oar,  with  rowlock  or 
})eckot,  and  1  boat  hook. 

All  the  e(iuipment  mentioned  in  this  section  shall  be 
kept  in  good  condition  for  immediate  use. 
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CAPACITY  OF  COLLAPSABLE  BOATS,  CARLEY  LIFE  FLOATS,  AND  LIFE  RAFTS.  (Ill) 

Engelhardt  collapsable  boats. 

21.  12-foot  boat;  except  when  carried  on  davits,  17  §4488,  r.s. 
persons. 

20-foot  boat,  except  when  carried  on  davits,  28  persons. 

Carley  life  floats. 

No. 
of 

float. 
Size  of  float. 

8  by  4  feet  
8  by  5  feet  
10  by  6  feet  
12  by  8  feet  
3  feet  6  inches  by  G  feet  
3  feet  9  inches  by  6  feet  6  inches . 
4  by  7  feet  
4  feet  G  inches  by  7  feet  6  inches . 
4  feet  6  inches  by  8  feet  6  inches . 
5  by  8  feet   do  
5  by  9  feet  
5  by  10  feet  
6  by  10  feet  
6  feet  6  inches  by  10  feet  6  inches 
7  by  12  feet  
8  by  12  feet  
9  by  14  feet  
5  by  8  feet  
5  by  10  feet  

Diameter 
of  tube. 

Inches. 

14i 

m 
201- 12 13 

14 
14 
14 
14 15 
15 
15 IG 

17 18 

19 
20 

14.1 

15| 

Minimum 
number  of 

compart- ments. 

Number  of 

persons 
carried  and allowed. 

Clark's  life  rafts. 

Length  over 
all. 

Width  out- side of 
guards. 

Number  of 
cylinders. 

Diameter  of 
cylinders. 

Length  of 
cylinders. 

Number  of 

persons 
carried  and 
allowed. 

Ft.  in. Ft.  in. Inches. Inches. 
G  oh 3  G 9 22 4 
5  11 5  2 3 

15 64 
6 

G  7 4  5 12 

111 

23 6 
7 4  11^ 12 13 

23^ 

8 
9 4  m 

16 13 

24-1 

10 
9  2 

5  2' 

6 15 
49 10 

11  4 5  3 
15 16 

24 15 
13  1 5  G G 

15 

72 

15 

11  4 7 
20 16 

24 
20 

13  7 9  10 30 

16 

231 

30 

Barstow  life  rafts. 

Number  of 
Length  of Width  of Depth  of 

persons tank. tank. tank. carried  and 
allowed. 

Feet. Feet. Inches. 14 6 
14 

*  36 

14 5 14 30 
12 5 14 

28 

12 4 14 

25 

10 4 14 24 
8 4 14 16 
6 4 11 12 
5 3 

12 
8 
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(III,  21)  The  use  of  the  Barstow  Hfe  raft  is  prohibited  from 

March  20,  1909:  Provided,  That  Barstow  hfe  rafts  con- 
structed or  in  service  on  or  before  said  date  may  be  con- 

tinued in  service  so  long  as  they  are  maintained  in  good 
condition. 

Cylinder  life  rafts,  approved  specifications. 

Length  over all. 
Width  out- side of 

guards. 

Diameter  of 
cylinders. 

Number  of 

persons 
carried  and 
allowed. 

Ft.  in. Ft.  in. Inches. 

16  8  ' 

6  7i 22 
28 

16  6 

5  8" 

16 
16 

14  0 6  6 16 
14 12  2 5  7 16 14 

8  0 
5  2 

16 
7 

§  4488,R.s.  22.  Engelhardt  collapsable  lifeboats,  Carley  life  floats, 
and  the  life  rafts  specified  in  the  preceding  section,  of 
different  dimensions  from  the  foregoing,  may  be  tested 
by  the  supervising  inspector  of  the  district  in  which 
they  are  made,  after  their  specifications  have  been  ap- 

proved by  the  Supervising  Inspector-General,  and  allowed 
the  number  of  persons  which  they  actually  carry  in  said 

trial,  the  Supervising  Inspector-General  issuing  a  circu- 
lar letter  giving  the  rating  allowed  after  trial  of  each  new 

size. 

The  Engelhardt  collapsable  (folding)  lifeboat  shall  be 
rated  as  a  lifeboat  when  extended  under  the  davits.  One 
nest  of  two  such  lifeboats  shall  be  allowed  under  one  set 
of  davits  on  steam  vessels  of  3,500  to  5,000  gross  tons, 
and  one  nest  of  three  such  lifeboats  shall  be  allowed  on 
steam  vessels  of  5,000  gross  tons  and  upward. 

Engelhardt  collapsable  lifeboats  shall  be  fully  equipped 
as  lifeboats  as  required  by  these  rules  and  regulations, 
and  shall  be  measured  in  accordance  with  the  rules  for 
measuring  lifeboats  (section  5,  Rule  III).  The  depth  of 
the  boat  shall  be  taken  from  the  inside  of  the  bottom 

planking  of  the  bottom.  The  cubical  capacity  thereof 
shall  be  determined  by  multiplying  the  length,  breadth, 
and  depth  together,  and  multiplying  that  product  by  .7. 

LIFE-PRESERVERS. 

§4188,  R.s.  23.  Every  vessel  inspected  under  the  provisions  of 
Title  LII,  Revised  Statutes  of  the  United  States,  shall 
be  provided  with  one  good  life-preserver,  having  the 
approval  of  the  Board  of  Supervising  Inspectors,  for  each 
and  every  j)ersofi  carried. 

Every  lile-[)reservor  a(ljustal)le  to  the  l)ody  of  a  person 
shall  be  made  of  good  coi  k  blocks  or  other  suit  able  mate- 

rial jinproved  by  the  Board  of  Siij)ervising  Inspectors, 
witli  belts  and  shoulder  strai)s  ])i()j)ei  ly  attached,  and 
shall  be  so  constructed  as  to  place  the  device  underneath 
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the  shoulders  and  around  the  body  of  the  person  wearing  (III,  23) 
it.  All  such  life-preservers  shall  be  not  less  than  52 
inches  in  length  when  measured  laid  flat;  and  every  cork 
hfe-preserver  shall  contain  an  aggregate  weight  of  at 
least  5^  pounds  of  good  cork,  and  every  life-preserver 
shall  be  capable  of  sustaining  for  a  continuous  period  of 
twenty-four  hours  an  attached  weight  so  arranged  that 
whether  the  said  weight  be  submerged  or  not  there  shall 
be  a  direct  downward  gravitation  pull  upon  said  life- 
preserver  of  at  least  20  pounds. 

All  life-preservers  shall  be  covered  with  material  of 
sufficient  weight  and  strength  to  fully  protect  the  con- 

tents, such  material  to  be  of  a  strength  equivalent  to  un- 
bleached cotton  twill  not  less  than  6  ounces  in  weight  to 

a  section  of  30  by  36  inches.  Such  covering  on  eacli  life- 
preserver  shall  be  of  one  piece  only,  and  the  outside  lon- 

gitudinal edges  of  the  covering  at  the  seam  must  be  turned 
to  a  roll  and  closely  rope-stitched.  Each  life-preserver 
shall  have  two  shoulder  straps  of  heavy  double-woven 
cotton  tape  1^  inches  in  width.  Each  strap  shall  be  made 
of  one  piece  only,  and  such  straps  shall  be  not  less  than  23 
inches  net  in  length,  and  shall  be  securely  attached  to  the 
covering  of  the  life-preserver  by  not  less  than  four  rows 
of  stitching  and  at  not  less  than  two  places  for  each  strap, 
the  rear  ends  of  the  straps  to  be  sewed  on  not  less  than  3 
nor  more  than  5  inches  from  the  center  of  the  upper  edge 
of  the  jacket,  measured  to  the  center  of  the  straps.  The 
said  shoulder  straps  shall  be  securely  attached  to  each 
other  by  not  less  than  four  rows  of  stitching  at  the  point 
where  they  cross  each  other  on  the  back,  the  forward  ends 
to  be  sewed  on  the  jacket  in  such  a  position  as  to  allow  it 
to  be  opened  out  to  its  full  length  without  straining  the 
cross  seizing.  There  shall  also  be  on  each  life-preserver 
a  breast  or  button  strap  of  heavy  double-woven  cotton 
tape  1  inch  wide  and  12  inches  long,  one  end  of  which 
shall  be  securely  fastened  to  one  shoulder  strap  by  four 
rows  of  stitching  at  a  point  4  inches  above  the  jacket,  and 
the  other  end  of  such  breast  strap  shall  be  doubled  back 
2  inches  and  a  buttonhole  worked  through  both  parts. 
A  button  of  noncorrosive  material  shall  be  securely  sev  ed 
on  the  other  shoulder  strap  4  inches  above  the  jacket. 
There  shall  also  be  on  each  life-preserver  a  belt  of  heavy 
double-woven  cotton  tape  1|  inches  wide,  extending 
along  the  middle  line  on  the  outside  of  the  jacket,  se- 

curely sewed  to  the  covering  of  the  life-preserver  at  not 
less  than  six  places,  the  end  blocks  being  left  free,  and  the 
ends  of  the  belt  to  extend  12  inches  beyond  the  ends  of 
the  jacket.  All  tliread  used  in  the  construction  of  life- 
preservers  must  be  linen  of  a  size  and  strength  not  less 
than  Barbour's  three-cord  No.  25  machine  tliread.  All 
seams  and  other  machine  sewing  on  life-preservers  shall  be 
with  a  short  lock  stitch,  not  less  than  8  stitches  to  the  inch. 

Blocks  of  compressed  or  consolidated  cork  when  used 
in  life-preservers  must  weigh  in  the  aggregate  not  less 
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(III,  23)  than  6  pounds  to  each  Ufe-preserver,  and  must  be  so  con- 
structed that  said  blocks  will  sustain,  without  disintegra- 

tion or  substantial  expansion,  a  submersion  test  satisfac- 
tor}^  to  the  inspector  examining  the  same,  and  that  at  the 
expiration  of  such  test  must  have  the  buoyancy  above 
required.  Where  the  blocks  of  life-preservers  are  made 
up  of  separate  pieces  of  cork,  said  pieces  shall  be  fastened 
with  noncorrosive  materials. 

After  the  approval  of  this  rule  no  life-preserver  shall  . 
be  passed  at  the  factory  inspection  which  does  not  fulfill  | 
the  foregoing  requirements,  but  life-preservers  now  in  use 
or  already  passed  at  factory  inspection  may  be  used  on 
board  vessels,  provided  they  are  constructed  in  accord- 

ance with  the  laws  and  regulations  in  force  up  to  the  date 
of  approval  of  this  section,  and  are  in  good  and  service- 

able condition:  Provided,  however,  That  nothing  in  this 
section  shall  be  construed  so  as  to  allow  the  use  after  May 
1,  1905,  of  life-preservers  made  of  kapok  or  loose  granu- 

lated cork:  Provided,  That  all  block-cork  life-preservers 
now  in  use  that  have  been  approved  by  this  Bo^rd  shall 
be  passed  by  the  local  inspectors  when  they  are  not  less 
than  48  inches  in  length  and  have  the  other  necessary  re- 

quirements. Inspectors  are  further  required  to  direct 
such  life-preservers  to  be  distributed  throughout  the  cab- 

ins, staterooms,  berths,  and  other  places  convenient  for 
passengers  on  such  steamers;  and  there  shall  be  a  printed 
notice  posted  in  every  cabin  and  stateroom  and  m  con- 

spicuous places  about  the  decks,  informing  passengers  of 
the  location  of  life-preservers  and  other  life-saving  appli- 

ances, and  of  the  mode  of  applying  or  adjusting  the  same. 
Life-preservers  on  passenger,  excursion,  and  ferry  steam- 

ers when  stowed  overhead  must  be  so  supported  that 
they  can  be  quickly  released  and  distributed  among  the 
passengers,  and  the  inspector  must  satisfy  himself  as  to 
the  elliciency  of  the  means  used  for  such  purpose  by  actual 
experiment.  And  when  such  life-preservers  are  stowed 
overhead  at  a  height  greater  than  7  feet  from  the  deck 
below  efficient  means  must  be  provided  for  such  imme- 

diate release  and  distribution,  to  be  operated  by  persons 
standing  on  the  deck  below. 

The  supervising  inspector  of  the  district  shall  detail  a 
local  or  assistant  inspector  to  any  place  where  life-pre- 

servers arc  manufactured,  whose  duty  it  shall  be  to  test 

and  examine  all  life-preservers  manufactured  at  that  place 
and  satisfy  liimself  that  such  life-preservers  are  in  accord- 

ance with  tlie  re(^uirements  of  the  Board  of  Supervising 
Inspectors.  When  found  to  be  in  accordance  with  the  y 
re((uirements,  the  inspector  shall  stamp  them  with  a 
stamp  bearing  the  initials  of  his  name  and  the  date  of  ex- 

amination, and  certifying  that  tliey  have  been  extynined 
and  passful.  When  life  preservers  are  so  stamped  it  shall 
be  prima  facie  evidence  that  th(»y  comply  witli  tlie  re- 
(juircmcnts  of  law  and  regulations  as  to  their  original 
construction,  and  tlicy  may  thereafter  be  accepted  by 
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inspectors,  in  their  discretion,  as  being  in  accordance  with  (III,  23) 
the  rules  and  regulations  of  the  Board  of  Supervising 
Inspectors. 

USE  OF  LOOSE  GRANULATED  CORK  LIFE-PRESERVERS  AND  LIFE  RAFTS 
AND  KAPOK  LIFE-PRESERVERS  PROHIBITED. 

24.  All  life  rafts  and  life-preservers  made  in  whole  or  §4488,R.  s. 
in  part  of  loose  granulated  cork  shall  be  excluded  from 
use  on  all  vessels. 

All  kapok  life-preservers  heretofore  approved  by  this 
Board  shall  be  excluded  from  use  on  all  vessels. 

Provided,  That  this  section  shall  take  effect  on  and  after 
May  1,  1905. 

WOODEN  LIFE  FLOATS. 

25.  Vessels  navigating  rivers  and  carrying  passengers  §4488,R.s. 
shall  be  allowed  to  use  wooden  floats,  when  made  as 
approved  by  the  Board  of  Supervising  Inspectors,  one 
for  each  deck  or  steerage  passenger. 

When  wooden  life  floats  are  used  in  accordance  with  the 

above  paragraph,  their  dimensions  shall  be  not  less  than 
4  feet  in  length,  14  inches  in  breadth,  and  2  inches  in 
thickness.  The  floats  shall  be  made  of  well-seasoned 
white  pine  or  of  any  other  wood  not  exceeding  white  pine 
in  weight  per  cubic  foot. 

RING  BUOYS. 

26.  Whenever  they  deem  it  necessary  for  the  safety  of  §  ̂ -  ̂• 
passengers  or  crew,  inspectors  may  require  a  vessel  to 
carry,  not  to  exceed  four,  ring  buoys,  either  with  or  with- 

out attached  lines.  It  is  recommended  that  ring  buoys 

hung  on  a  steamer's  gangways  have  the  line  attached  to both  the  vessel  and  the  buoy,  and  that  those  hung  on  the 
superstructure  have  no  line  and  be  as  light  as  is  possible 
with  the  necessary  buoyancy. 

LINE-CARRYING  GUNS,  ROCKETS,  AND  PROJECTILES. 

27.  All  ocean  steam  pleasure  vessels  and  ocean  steam  §4488,R.s. 
vessels  carrying  passengers,  except  vessels  of  150  gross 
tons  and  under,  shall  be  provided  with  at  least  three  line- 
carrying  projectiles  and  the  means  of  propelling  them, 
such  as  may  have  received  the  formal  approval  of  the 
Board  of  Supervising  Inspectors. 

All  cast  ])ronze  guns  of  the  Lyle  type,  approved  by  the 
Board  of  vSupervising  Inspectors,  elanuary,  1890,  for  use 
on  board  of  steam  vessels  as  a  means  of  propelling  line- 
carrying  projectiles,  shall  be  composed  of  an  alloy  v/hich 
shall  have  a  tensile  strength  of  not  less  than  52,000  pounds 
per  square  inch  of  section  and  a  ductility  of  not  less  than 
26  per  cent,  as  shown  by  reduction  of  area. 
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(111,27)  All  Hunt's  line-carrying  guns,  large;  Hunt's  line-carry- 
ing guns,  small;  Hunt  guns  No.  2,  and  Lyle  line-carrying 

guns  shall  be  tested  in  the  presence  of  an  inspector  or 
assistant  inspector  by  firing  the  same  three  roimds.  One 
round,  at  least,  must  carry  the  regular  service  projectile, 
with  a  service  line  attached,  a  distance  of  at  least  1,400 
feet.  The  other  two  rounds  must  be  fired  with  the  same 

charge  of  powder,  and  the  projectile  must  have  the  same 
weight  as  the  service  projectile,  but  no  line  need  be 
attached. 

Provided,  That  when  the  Hunt  line-carrying  gun,  small, 
is  tested,  the  distance  the  projectile  must  carry  the  line 
need  not  exceed  8D0  feet. 

At  least  one  sample  of  the  material  shall  be  taken  from 
the  casting  of  each  gun,  and  shall  be  not  less  than  7  inches 
in  length,  2  inches  in  width,  J  inch  in  thickness,  and  have 
a  section  .5  by  .75  inch  over  a  length  of  2  inches,  accord- 

ing to  the  following  diagram: 
3  inches.  } 

 y 
2  inches.  \      \  2  inches.  \ 

All  samples  shall  be  furnished  to  the  supervising  in- 
spector of  the  district  for  testing  and  shall  be  accom- 

panied by  an  affidavit  of  the  manufacturer  that  such 
samples  were  taken  from  guns,  each  of  which  shall  be 
distinctly  marked,  so  as  to  be  readily  identified  by 
the  inspectors. 

Every  steel  gun  of  approved  type  shall  be  tested  in  the 
presence  of  an  inspector  by  being  fired  one  round  with  its 
service  charge  of  powder  and  regular  service  projectile 
with  its  service  line  attached. 

If  the  line  is  carried  without  breaking  or  fouling,  no 
subsequent  firing  is  necessary,  but  should  the  first  round 
be  unsatisfactory  for  any  reason  the  inspector  shall  re- 

quire as  many  subsequent  rounds  fired  as  shall  be  neces- 
sary to  assure  liim  of  the  efficiency  of  the  apparatus, 

before  he  marks  the  gun,  carriage,  and  faking  box,  or 
tub,  witli  his  initials. 

Before  any  such  steel  gun  shall  be  inspected,  the  manu- 
facturer shall  furnish  the  supervising  inspector  of  the 

district  a  sam])le  of  its  material,  and  such  coupon  shall  be 
of  the  dimensions  and  form  of  those  for  bronze  guns, 
accompanied  by  the  same  form  of  alii  davit.  The  test  of 
such  cou[)()ns  shall  show  a  tensile  strength  of  at  least 
65,000  ])()un(ls  to  the  square  inch  of  section,  and  an 
elongation  of  not  less  than  20  per  cent  in  a  length  of  2 
inches. 

2(S.  When  approved  rockets  are  used  instead  of  guns, 
there  shall  be,  in  every  case,  at  least  three  of  said  rocJkets; 



79 

and  all  steamers  that  are  required  under  the  law  to  carry  (III,  28) 
line-carrying  projectiles  and  the  means  of  propelling  them 
shall  be  supplied  auxiliary  thereto  with  at  least  800  feet 
of  3-inch  manila  line  for  vessels  of  100  to  500  gross  tons 
and  1,500  feet  of  said  line  for  steamers  above  500  gross 
tons,  such  auxihary  line  to  be  kept  always  ready  for  use 
in  connection  with  the  gun  and  rocket,  and  which  lines 
shall  not  be  used  for  any  other  purpose. 

29.  The  test  rounds  required  by  section  27  must  be  fired  §  ̂405,  r.  s. 
from  the  gun  when  mounted  on  its  own  carriage,  lashed  as 
it  would  be  in  shipboard  use.  The  line  must  be  coiled, 
faked  or  reeled  in  its  o^vn  faking  box,  or  reel;  and  gun, 
carriage,  and  line  box,  or  reel,  must  all  bear  the  same 
number,  and  must  be  initialed  by  the  inspector,  whose 
report,  giving  number,  date,  and  result,  will  be  filed  in 
the  office  of  the  supervising  inspector  of  the  district  in 
which  the  test  is  made. 

30.  The  supervising  inspector  shall  furnish  the  manu-  §4405,  r.s. 
facturer  of  any  Lyle  or  Hunt  line-carrying  guns  a  copy  of 
the  re]3ort  on  each  gun  tested  and  inspected,  as  provided 
in  sections  27  and  29. 

DRILL  REQUIRED  WITH  LINE-CARRYING  GUN. 

31.  The  master  of  every  vessel  equipped  with  a  line- 
carrying  gun  shall  drill  his  crew  in  the  use  thereof  and  fire 
said  gun  at  least  once  in  every  three  months,  using  one- 
half  the  usual  charge  of  powder  and  any  ordinary  line  of 
proper  length. 

It  shall  be  the  duty  of  the  inspectors,  at  the  annual  * inspection,  to  see  that  these  drills  are  entered  on  the  log 
of  the  vessels. 

DRAGS  OR  FLOATING  ANCHORS. 

32.  Drags  or  floating  anchors  shall  be  constructed  so  as  §4^88,  r.s. 
to  be  capable  of  being  compactly  stowed  near  the  head  of 
the  ship. 

Steamers  navigating  the  ocean  must  be  provided  with 
at  least  one  drag,  of  area  as  follows:  For  steamers  of  400 
gross  tons  or  under,  not  less  than  25  superficial  feet;  for 
steamers  of  over  400  gross  tons,  the  area  of  drag  shall  not 
be  less  than  that  determined  by  adding  to  25  square  feet 

1  square  foot  for  each  a'dditional  25  gross  tons  above  400 
tons.  Example:  The  area  of  a  drag  on  a  vessel  of  1,000 
tons  will  equal: 

,  1,000-400  f  ̂ 25  +  -^^ — TTF-  =  49  square  feet. 25 

Steamers  of  over  5,000  gross  tons  may  be  equipped  with 
two  or  more  drags,  provided  the  total  area  is  not  less  than 
that  required  by  this  rule.  Steamers  whose  routes  do  not 
extend  off  anchorage  are  not  required  to  have  drags  or 
floating  anchors  on  board. 
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(III)  EXTRA  STEERING  APPARATUS,  LADDERS,  STAIRWAYS. 

^§1  4405,  4484,    33^  Extra  steering  apparatus,  consisting  of  relieving 
tackles  or  tiller,  must  be  provided  for  all  steamers. 

Every  steamer  or  barge  carrying  passengers  shall  be 
provided  with  suitable  ladders,  where  practicable  for  use, 
to  enable  passengers  to  descend  conveniently  to  the  life- 

boats, such  ladders  to  be  placed  near  each  side  of  the 
vessel. 

Every  steam  vessel  shall  be  provided  with  sufficient 
means  of  escape  from  the  lower  to  the  upper  deck,  or  vice 
versa,  and  every  steamer  of  50  tons  or  over  carrying  pas- 

sengers shall  be  provided  with  permanent  stairways  for- 
ward and  aft,  except  where  said  stairways  on  towing  boats 

would  interfere  with  towing  bitts. 

BULKHEADS. 

4490,  R.  s.o  34.  Every  seagoing  steamer  and  every  steamer  naviga- 
ting the  great  Northern  and  Northwestern  lakes  carrying 

passengers  for  hire  shall  have  not  less  than  three  water- 
tight cross  bulkheads.  Such  bulkheads  shall  reach  to 

the  main  deck  in  single-decked  vessels,  otherwise  to  the 
deck  next  below  the  main  deck.  The  bulkheads,  how- 

ever, shall  in  every  case  reach  to  the  deck  next  above  the 
load  line.  For  wooden  hulls  they  shall  be  fastened  to 
suitable  framework,  which  framework  must  be  securely 
attached  to  the  hull  and  calked.  For  iron  hulls  they 

.  shall  be  well  secured  to  the  framework  of  the  hulls  and 
strengthened  by  stiff eners  of  angle  iron  not  less  than  3  J 
by  3^  inches,  placed  not  more  than  2 J  feet  from  center 
to  center.  And  where  bulkheads  are  more  than  12  feet 
in  depth  they  shall  be  strengthened  by  horizontal  angle 
irons  not  less  than  3  by  3  inches  and  spaced  not  less  than 
4  feet  apart.  One  of  the  bulkheads  shall  be  placed  for- 

ward and  one  abaft  of  the  engines  and  boilers.  The  bulk- 
head abaft  the  engine  room  shall  not  be  placed  so  far  aft 

as  to  make  it  practically  useless. 
The  third  or  collision  bulkhead  must  be  placed  not 

nearer  than  5  feet  from  the  stem  of  the  vessel.  Iron  bulk- 
heads must  be  made  not  less  than  one-fourth  of  an  inch 

in  thickness,  and  wooden  bulkheads  must  be  of  equal 
strength  and  covered  with  metal  plates  not  less  than  one- 
sixteenth  of  an  inch  in  thickness. 

a  Sec.  3.  That  steam  vessels  of  one  hundred  tons  burden  or  under 
enj^aj^ed  in  tlie  coastwise  bays  and  harbors  of  the  United  States  may  bo 
licensed  by  the  United  States  local  ins])ectors  of  steam  vessels  to  carry 
passengers  or  excursions  on  the  ocean  or  upon  tlie  Cireat  J^akes  of  the 
North  or  Northwest,  not  exceeding  fifteen  miles  from  the  mouth  of  such 
bays  or  harbors,  without  being  r(;quired  to  have  the  three  water-tight 
cross  l)ulkhea(ls  ])rovidcd  by  section  forty-four  hundred  and  ninety  of 
the  Tlevised  Statutes  for  other  ])aKseng('r  steamers:  J^rovidcl,  That  in 
the  judgment  of  the  local  inspectors  such  steamers  shall  be  safe  and 
Buitabh;  for  such  navigation  without  dang(>r  to  human  life,  and  that 
they  shall  liave  one  water-tight  collision  bulkhead  not  less  than  five 
feet  abaft  the  stem  of  said  steamer.    (Act  approved  July  9,  1886.) 
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The  covering  of  wooden  bulklieads  on  the  forward  side  (III,  34) 
of  the  one  forward  of  the  engines  and  boilers,  and  on  the 
after  side  of  the  one  abaft  the  engines  and  boilers,  shall  be 
at  the  discretion  of  the  inspectors;  but  no  discretion  is 
allowed  as  to  the  covering  on  the  sides  next  to  the  engines 
and  boilers  on  bulkheads  built  after  the  approval  of  this 
rule  (July  12,  1906). 

35.  On  all  steamers  where  the  plans  and  arrangements 
will  possibly  permit,  all  enclosures  where  passengers  or 
crews  may  be  quartered,  or  where  anyone  may  be  em- 

ployed, shall  be  provided  with  not  less  than  two  avenues 
of  escape  so  located  that  if  one  of  such  avenues  is  not 
available  another  may  be.  The  locality  and  arrange- 

ment of  such  additional  means  of  escape  shall  be  deter- 
mined by  the  steamboat  inspectors  and  the  steamboat 

managers,  as  will  in  their  judgment  best  carry  out  the 
purposes  for  which  this  provision  was  made. 

steamer's  name  on  equipments. 

36.  All  the  equipments  of  a  steamer,  such  as  buckets,   §  4405,  r.  s. 
hose,  axes,  boats,  oars,  rafts,  life-preservers,  floats,  bar- 

rels, and  tanks,  shall  be  painted  or  branded  with  the 
name  of  the  steamer  upon  which  they  are  used. 

definition  of  passenger  steamer. 

37.  Wherever  the  words  passenger  steamer,"  ̂ ^steamer 
canying  passengers,"  or  "vessel  carrying  passengers" 
occur  in  this  entire  rule  (Rule  III),  the  said  words  shall  be 
construed  to  mean,  and  apply  to,  only  vessels  carrying 

passengers  for  hire,  and  the  words  "carrying  passengers" 
shall  be  construed  to  mean  "  carrying  passengers  for  hire." 

Rule  IV. — Fire  Apparatus. Section. 

Axes  for  passenger  steamers  navigating  rivers  only   1 
Axes  for  other  than  passenger  steamers  navigating  rivers  only   2 
Axes  for  steamers  navigating  oceans,  lakes,  bays,  and  sounds   3 
Axes,  where  located  and  how  kept   4 
Barrels  for  passenger  steamers  navigating  rivers  only   1 
Barrels  for  other  than  passenger  steamers  navigating  rivers  only. . .  2 
Bilge  pipes  required   14 
Buckets  for  passenger  steamers  navigating  rivers  only   1 
Buckets  for  other  than  passenger  steamers  navigating  rivers  only. .  2 
Buckets  for  steamers  navigating  oceans,  lakes,  bays,  and  sounds. .  3 
Cotton,  baled,  how  bound  and  covered   5 
Hemp,  baled,  how  bound  and  covered   5 
Hose,  fire,  when  may  be  uncoupled   13, 14 
Fire  extinguishers,  chemical,  regulations  regarding   13 
Passenger  steamer,  etc.,  definition  of   16 
Pipes  for  conducting  water  from  fire  pumps,  how  constructed   15 
Pipes  for  carrying  steam  into  hold,  how  constructed   7 
Pipes  leading  from  pumps,  diameter  of   10 
Pumps  or  equivalents  for  certain  steamers   8 
Pumps  must  be  of  certain  capacity   9 
Pumps,  rotary,  allowed  under  certain  conditions   11 
Pumps  for  testing  boilers   12 
Pumps,  what  constitutes  an  equivalent  for  certain  steamers   13 

55692^—10  6 
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Section. 

Pumps,  steam  fire,  how  equipped   14 
Sounding  pipe  required   14 
Spark  arresters  for  certain  western  steamers   6 
Tarpaulin,  certain  articles  to  be  covered  with   5 
Water,  provisions  for  keeping,  for  fire   3 

§§  442G,  4483,  1.  All  steameis  navigating  rivers  only,  carrying  pas- 
sengers, are  required  to  be  provided  with  fire  buckets, 

barrels,  and  axes,  as  follows: 

Gross  tons. Barrels. Buckets. 
Axes. 

All  steamers  not  over  10  tons  2 
4 

1 
1 All  steamers  over  10  tons  and  not  over  25  tons  

All  steamers  over  25  tons  and  not  over  50  tons  1 6 2 
All  steamers  over  50  tons  and  not  over  100  tons  1 8 2 
All  steamers  over  100  tons  and  not  over  200  tons  2 

18 

4 
All  steamers  over  200  tons  and  not  over  500  tons  4 

24 

6 
All  steamers  over  500  tons  and  not  over  1,000  tons  6 

35 

8 
All  steamers  over  1,000  tons  8 50 

10 

Provided,  That  all  steamers  navigating  rivers  onty, 
that  are  constructed  wholly  of  iron  or  steel  plates  and 
whose  deck  houses  or  superstructure  is  constructed 
wholly  of  iron  or  steel  plates,  carrying  passengers,  shall 
not  be  required  to  carry  any  water  barrels  or  tanks,  as 
required  by  the  preceding  table. 

§442c,  R.  s.  2.  For  freight  and  towing  steamers  navigating  rivers 

onl}^ : 

Gross  tons. Barrels. Buckets. 
Axes. 

All  steamers  not  over  10  tons  2 
4 

1 
1 All  steamers  over  10  tons  and  not  over  25  tons  

All  steamers  over  25  tons  and  not  over  50  tons  1 2 
All  steamers  over  50  tons  and  not  over  100  tons  1 8 2 
All  steamers  over  100  tons  and  not  over  200  tons  1 

12 

2 
All  steamers  over  200  tons  and  not  over  500  tons  2 

15 

3 
All  steamers  over  500  tons  and  not  over  1,000  tons  3 

20 

4 
All  steamers  over  1,000  tons  4 

25 

5 

Provided,  however ,  That  tanks  of  suitable  dimensions 
and  arrangements,  or  buckets  in  sufficient  number,  may 
be  substituted  for  barrels  on  all  vessels.   Five  buckets 
shall  be  considered  as  equivalent  to  one  barrel. 

Provided,  That  all  freight  and  towing  steamers  navi- 
gating rivers  only,  that  are  constructed  wholly  of  iron  or 

steel  plates  and  whose  deck  houses  are  constructed  of 
iron  or  steel  plates,  shall  not  be  required  to  carry  any 
water  barrels  or  tanks,  as  required  by  the  preceding  table. 

4420   4483  stcamcrs  navigating  oceans,  lalvcs,  bays,  and 

K.s.     '      'sounds  are  required  to  be  provided  with  lire  buckets  and axes,  as  follows: 

Buckets. Axes. 

2 1 
4 1 
8 2 

All  stramcrs  over  200  tons  aii<i  not  over  50()  Ions  IG 4 
All  steiuiicrs  over  5(K)  tons  and  not  over  1,000  tons  

20 

6 

25 

8 
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Not  more  than  6  of  the  buckets  required  by  this  table     (IV,  3) 
shall  be  carried  on  the  upper  or  boat  deck. 

Fire  buckets,  barrels,  or  tanks  must,  when  practica- 
ble, be  constantly  filled  with  w^ater  and  in  such  positions 

on  board  as  shall  be  most  convenient  for  extinguishment 
of  fire. 

4.  All  axes  must  be  located  so  as  to  be  readily  found  inj^§|  ̂^^r.,  4483, 
time  of  need,  must  not  be  used  for  general  purposes,  and 
must  be  kept  in  good  condition. 

5.  All  hay,  straw,  or  other  inflammable  material  carried  §  ̂̂ ^2,  r.  s. 
on  the  open  deck  of  any  steamer  carrying  passengers  shall 
be  covered  with  a  tarpaulin. 

All  baled  cotton  shall  be  securely  bound  and  covered 
with  bagging  on  at  least  three-quarters  of  its  surface, 
including  both  ends  of  the  bale.  No  bales  of  imported 
or  domestic  hemp  shall  be  received  on  any  vessel  carrj^ing 
passengers  unless  the  same  are  properly  compressed, 
bound  with  rope,  wire,  or  metallic  bands,  and  covered  on 
ends  or  sides,  according  to  the  several  methods  now  prac- 

ticed in  foreign  and  domestic  trade. 
6.  All  steamers  on  western  rivers  having  their  boilers  §^470,  r.s. 

situated  so  that  the  sparks  from  the  fires  may  be  driven 
back  among  combustible  materials  shall  have  a  sheet-iron 
fender  extending  f orv\^ard  from  the  fire  doors  not  less  than 
2  feet,  at  the  height  of  the  furnace  fronts,  and  connecting 
with  the  same. 

7.  The  main  pipes  and  their  branches,  on  steamers  car-  §      ̂ -  ̂• 
rying  passengers  or  freight,  to  convey  steam  from  the 
boilers  to  the  hold  and  separate  compartments  of  the 
same,  except  the  cabins,  shall  not  be  less  than  1^  inches  in 
diameter,  except  on  steamers  emplo3^ed  on  western  rivers, 
constructed  prior  to  June  30,  1905,  which  steamers  may 
use  branch  pipes  not  less  than  three-fourths  of  an  inch 
in  diameter.  Steam  pipes  of  not  less  than  three-fourths 
of  an  inch  in  diameter  must  be  led  to  all  lamp  lockers,  oil 
rooms,  and  like  compartments,  which  lamp  lockers,  oil 
rooms,  and  compartments,  in  all  classes  of  vessels,  must 
be  wholly  and  tightly  lined  with  metal.  All  branch  pipes 
leading  into  the  several  compartments  of  the  hold  of  the 
vessel  shall  be  supplied  with  valves,  the  handles  distinctly 
marked  to  indicate  the  compartment  or  parts  of  the  vessel 
to  which  they  lead. 

These  valves  or  their  handles  shall  be  placed  in  the 
most  accessible  part  of  the  main  deck  of  the  vessel  and  so 
arranged  that  all  can  be  inclosed  in  a  box  or  casing,  the 
door  of  which  shall  be  plainly  marked  with  the  words 

Steam  fire  apparatus." 
On  all  oil-tank  steamers  the  valves,  instead  of  being 

located  near  the  hatches  on  the  upper  deck,  shall  be  all  in 
an  accessible  house  in  which  the  operator  is  well  pro- 

tected from  heat  and  smoke:  Provided,  That  on  oil-tank 
steamers  a  main  line  of  steam  smothering  pipe  of  sufficient 
area  to  supply  all  branch  pipes  leading  from  the  same  to 
the  tanks  may  be  run  the  entire  length  of  the  deck,  and 
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(IV,  7)  only  the  main  stop  valve  of  the  main  line  shall  be  required 
to  be  housed.  All  branch  pipes  shall  be  providea  with 
valves  which  shall  be  left  open  at  all  times,  so  that  the 
steam  may  enter  all  compartments  simultaneously. 
Such  branches  as  may  not  be  re(j[uired  after  the  fire  is 
definitely  located  may  be  shut  off,  m  order  that  the  entire 
system  may  be  concentrated  on  one  tank. 

Provided  J  That  carbonic-acid  gas  or  other  extinguish- 
ing gases  or  vapors  may  be  substituted  in  place  of  steam 

as  aforesaid  and  for  the  above-described  purposes,  when 
such  gas  or  vapor  and  the  apparatus  for  producing  and 
distributing  the  same  shall  nave  been  approved  by  the 
Board  of  Supervising  Inspectors:  Provided,  That  the  use 
of  such  apparatus  shall  be  allowed  by  law. 

§4471,  R.  s.  8,  Steamers  required  to  be  provided  with  double-acting 
steam  fire  pumps  or  other  equivalents  for  throwing  water 
shall  be  equipped  with  such  pumps  according  to  their  ton- 

nage, as  follows: 
Steamers  over  20  tons  and  not  exceeding  150  gross  tons 

shall  have  not  less  than  50  cubic  inches  pump-cylinder 
capacity.  Steamers  of  over  150  gross  tons  and  under  3,000 
tons  shall  have  not  less  than  one-third  of  1  cubic  inch 

pump-cylinder  capacity  for  every  gross  ton.  Steamers 
of  3,000  gross  tons  and  over  shall  have  pump  cylinder 
of  not  less  than  1,000  cubic  inches  capacity.  This  rule 
shall  apply  only  to  pumps  installed  after  June  30,  1907, 
and  all  pumps  now  approved  and  in  use  or  installed 
before  said  date  shall  be  accepted  if  complying  with  the 
requirements  of  law  and  regulations  in  force  at  the  time 
of  the  adoption  of  this  rule. 
Upon  such  steamers  fire  mains  shall  be  led  from  the 

pumps  to  all  decks,  with  sufficient  number  of  outlets 
arranged  so  that  any  part  of  the  steamer  can  be  reached 
with  water  with  the  full  capacity  of  the  pumps  and  by 
means  of  a  single  50-foot  length  of  hose  from  at  least  one 
of  said  outlets.  On  all  classes  of  steamers  every  such 
pump  shall  be  fitted  with  a  gauge  and  a  relief  valve 
adjusted  to  lift  100  pounds  pressure. 

§  4471,  R.  s.  9.  Steamers  are  not  restricted  to  any  particular  propor- 
tions for  fire  pumps.  Any  dimensions  that  will  attain  the 

requirements  specified  in  section  8,  or  greater  in  capacity, 
may  be  allowed:  Provided,  however.  That  all  hydrant 
connections  be  supplied  with  suitable  spanners. 

§  4471,  li.  .s.  r^^^  capacity  of  the  pipes  and  hose  leading  from  the 
pumps  must  in  no  case  be  less  than  that  of  the  discharge 
opening  of  the  pump:  Provided,  however,  That  the  pipe 
and  hose  shall  in  no  instance  be  less  than  1^  inclies  in 
internal  diameter. 

And  provided  further,  That  steamers  of  15  tons  and 
under  may  be  allowed  to  use  hose  of  three-fourths  of  an 
inch  internal  diameter,  but  in  no  case  shall  it  be  less  than 

the  discliarge  opening  of  the  pumps,  it  being  furtlier  pro- 
vi(U'(l  that  ojxMi  ])<)ats  of  less  than  10  gross  tons  that  are 
fully  efjuippcMl  with  buckets,  as  required  by  these  rules 
and  regulations,  shall  not  be  required  to  cany  hose. 
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11.  A  rotary  pump,  when  driven  by  an  engine  inde-  (IV) 
pendent  of  the  main  engine,  may  be  considered  as  an  §  4471,  r.  s. 
equivalent  for  the  double-acting  lire  pump,  and  used  as 
such  when  equal  to  it  in  efficiency  and  capacity. 

12.  Any  steamer  having  on  board  an  independent  §4471,  r.s. 
steam  pump  and  an  auxiliary  boiler  suitably  arranged  and 
of  sufficient  strength  and  capacity  for  testing  the  boilers 
thereof;  or  if  one  of  the  hand  fire  pumps  be  suitably 
arranged  and  of  sufficient  strength  and  capacity  for  testing 

the  boilers;  or  if  the  doctor,^'  so  called,  when  arranged 
permanently  for  testing  the  boilers,  is,  in  the  judgment  of 
the  inspectors,  suitable  for  the  purposes  intended,  may  be 
considered  as  having  complied  with  the  law  requiring  a 
pump  for  testing  boilers. 

13.  Any  steamer  of  50  gross  tons  or  under,  required  to  §4471,r.s. 
have  a  double-acting  steam  fire  pump,  and  having  in  use 
on  board  a  ̂'doctor,''  so  called,  may  be  considered  as  hav- 

ing a  lawful  equivalent  for  such  a  pump  when  such  ̂   doc- 
tor" has  pipes  attached  to  it  leading  to  the  upper  and 

between  decks,  such  pipes  being  provided  with  hose  and 
valves,  according  to  law;  but  the  pipes  and  hose  shall  in 
no  case  be  less  than  1§  inches  in  internal  diameter.  The 

pumps  for  supplying  the  boilers  shall  in  no  case  be  con- 
sidered as  an  equivalent  for  the  double-acting  steam  fire 

pump  on  steamers  above  50  gross  tons.  Every  steamer 
exceeding  150  gross  tons  and  not  otherwise  provided  for 
shall  be  provided  with  one  good  double-acting  fire  pump 
to  be  worked  by  hand:  Provided,  That  when  a  steam 
pump  is  equipped  to  work  by  hand  the  same  shall  be  ac- 

cepted as  a  hand  fire  pump.  Each  chamber  shall  be  of 
sufficient  capacity,  and  the  stroke  so  regulated,  that  not 

less  than  100  cubic  inches  of  w^ater  shall  be  displaced  by 
each  stroke  of  the  piston.  Two  smaller  pumps  may  be 
allowed  to  take  the  place  of  the  one  pump  or  100  cubic 
inches  capacity  provided  for  in  this  section  when  their 
combined  capacity  equals  or  exceeds  100  cubic  inches. 
Each  pump  shall  be  placed  in  the  most  suitable  part  of 
the  vessel  for  efficient  service,  having  suitable,  well-fitted 
hose  to  such  pump  long  enough  to  reach  to  all  parts  of  the 
vessel,  kept  at  all  times  in  perfect  order,  with  brakes 
shipped  up  and  hose  coupled  on  ready  for  immediate  use: 
Provided,  That  on  freight  steamers  where  the  keeping  of 
such  hose  coupled  on  interferes  with  the  loading  or  un- 

loading of  cargo  they  may  be  removed  during  such  loading 
or  unloading. 

All  steamers  of  more  than  15  tons,  carrying  passengers,   §  ̂̂ ^9,  n.  s. 
including  pleasure  vessels,  shall  be  provided  with  such 
number  of  good  and  efficient  portable  fire  extinguishers, 
approved  by  the  Board  of  Supervising  Inspectors,  as  shall 
h(ireafter  be  prescribed,  viz: Fire  extinguishers. 
Steamers  of  over  15  and  not  over  50  gross  tons   1 
Steamers  of  over  50  and  not  over  100  gross  tons   2 
Steamers  of  over  100  and  not  over  500  gross  tons   3 
Steamers  of  over  500  and  not  over  1,000  gross  tons   6 
Steamers  of  over  1,000  gross  tons,  not  loss  than   8 
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(IV,  13)  Freight  and  towing  steamers  of  over  250  tons  shall 
be  provided  with  chemical  fire  extinguishers  as  hereafter 
prescribed,  viz: Fire  extinguishers. 
Steamers  of  over  250  and  not  over  500  gross  tons   1 
Steamers  of  over  500  gross  tons   2 

The  tables  of  required  fire  extinguishers  in  this  section 
are  based  on  the  capacity  of  the  ordinary  machine,  which 
is  about  2  J  gallons.  Fire  extinguishers  of  approved  types 
of  less  capacity  are  allowable  when  their  total  contents 
equal  the  required  quantity. 

All  chemical  fire  extinguishers  thus  provided  for  shall 
be  able  to  withstand  a  pressure  of  350  pounds  to  the 
square  inch,  except  such  fire  extinguishers  as  have  no 
stopcock  or  valve  between  the  chamber  and  discharge,  in 
which  case  they  may  be  used  after  having  been  tested  to 
150  pounds  pressure  to  the  square  inch. 

Fire  extinguishers  shall  be  located  in  such  parts  of  the 
vessels  as  in  the  judgment  of  the  local  inspectors  will  be 
most  convenient  and  serviceable  in  case  of  em^ergency,  and 
so  arranged  that  they  may  be  easily  removed  from  their 
fastenings.  Every  fire  extinguisher  thus  provided  for 
shall  be  discharged  and  examined  at  each  annual  inspec- 

tion. Portable  hand  pumps  with  an  attached  carrying 
capacity  of  5  gallons  of  water  may  be  substituted  for  the 
fire  extinguishers  above  described. 

§  4471,  R.s.  14,  steam  fire  pumps  required  shall  be  supphed 
with  connecting  pipes  leading  to  the  hold  of  the  vessel 

with  stopcocks  or  shut-oft"  valves  attached  and  so  arranged 
that  such  pumps  may  be  used  for  pumping  and  discharg- 

ing water  overboard  from  the  hold. 
Each  and  every  steam  vessel  shall  be  fitted  with  a  bilge 

pipe  leading  from  each  compartment  of  the  vessel  and 
connecting  with  a  suitably  marked  valve  to  the  main 
bilge  pump  in  the  engine  room,  and  each  compartment  of 
all  steam  vessels  shall  be  fitted  with  suitable  sounding 
pipe,  the  opening  of  which  shall  be  accessible  at  all  times, 
except  that  in  compartments  accessible  at  all  times  for 
examination  no  sounding  tubes  are  necessary. 

Steam  siphons  may  be  substituted  in  each  compartment 
for  the  bilge  pipes. 

All  hose  required  on  steam  vessels  for  fire  purposes  shall 
be  tested  to  a  pressure  of  100  pounds  to  the  square  inch 
at  each  inspection,  and  it  shall  be  the  duty  of  the  local 
inspectors  at  each  annual  inspection  to  see  that  the  coup- 

lings arc  securely  fastened  to  the  hose  by  suitable  external 
or  internal  clamps,  and  at  least  one  length  of  such  hose 
shall  be  kept  at  all  times  attached  to  each  outlet  of  the  fire 
mnin  and  provided  with  a  suita})lc  nozzle:  Provided^  That 
on  freight  steamers  where  the  keeping  of  such  hose  coupled 
on  interferes  with  the  loading  or  unloading  of  cargo  they 
may  be  removed  during  such  loading  or  unloading. 

J'^''"'  15.  All  pipes  used  as  mains  for  conduting  water  from fire  pumps  on  board  steam  vessels  iu  place  of  hose  shall 
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"be  of  wrought  iron,  brass,  or  copper,  with  wrought-iron,  (IV,  15) brass  or  composition  hose  connections. 

16.  Wherever  the  words  '^passenger  steamer," 
"steamer  carrying  passengers,"  or  vessel  carrying  pas- 

sengers "  occur  in  this  entire  rule  (Rule  IV),  the  said  words 
shall  be  construed  to  mean  and  apply  to  only  vessels  car- 

rying passengers  for  hire,  and  the  words  ̂ 'carrying  pas- 
sengers" shall  be  consti'ued  to  mean  ̂ 'carrying  passengers 

for  hire." 
Rule  V. — Licensed  Officers. 

Section. 

Accidents,  licensed  officers  must  report,  to  inspectors   23 
Color  blindness,  examination  required  for   49 
Examination  for  license  to  be  given  as  soon  as  practicable   8 
Examination,  written,  required  for  original  license  and  renewal. .  6 
Examination  in  pilot  rules  required  on  renewal  of  license   15 
Engineers,  classification  of   20 
Engineers,  qualifications  and  examinations  required  for  license.  20,  24 
Engineers  of  vessels  propelled  by  gas,  fluid,  naphtha,  or  electric 

motors,  license  to   25 
Engineers,  when  assistants  may  serve  as  chief   20 
Engineers,  duty  of,  when  assuming  charge  of  boilers   21 
Engineers  to  report  repairs  to  boilers   22 
Fire  alarm,  general   50 
Hatches  must  be  properly  covered   52 
Hawaiian  Islands,  qualifications  of  masters  and  mates  in   32 
Indians,  license  of,  under  certain  conditions   17 
Licenses,  how  obtained   1 
Licenses,  renewal  of   1, 11 
Licenses  must  be  filled  out  with  pen  and  black  ink   2 
Licenses,  raise  of  grade  of   8 
Licenses,  lost,  certificate  issued  for   4 
Licenses,  form  of  application   5 
License,  original,  indorsements  required   5 
License,  examination  required  for  original  and  renewal   6 
License,  reexamination  after  refusal  of   7 
License,  examination  for,  to  be  given  as  soon  as  practicable   8 
License,  granting  of,  to  persons  who  have  served  as  officers  where 

license  was  not  required   9 
License,  special,  for  officers  of  Light-House  Service   9 
License,  special,  service  required  for  raise  of  grade  of  person  hold- 

ing  10 
License  may  be  suspended  or  revoked  for  drunkenness  when  on 

duty,  and  for  certain  other  misconduct   11 
License,  effect  of  revocation  of   12 
License,  joint,  effect  of  suspension  or  revocation  of   13 
License,  suspension,  term  of  duration  must  be  stated   14 
Lifeboats,  drill  required   50 
Light-House  Service,  special  license  for  officers  of    9 
Master,  licensed,  required  on  every  steam  vessel  of  over  100  tons 
underway   25 

Masters  and  chief  mates  of  sail  vessels,  licensing  of   29 
Masters,  examination  of,  in  pilot  rules   15 
Masters  of  ocean  steam  vessels,  qualifications  and  examination   26 
Masters  of  lake,  bay,  sound,  and.  ferry  steamers,  qualifications  and 
examination   27 

Masters  of  coastwise  steamers,  qualifications  and  examination   28 
Masters  of  river  steamers,  qualifications  and  examination   29 
Masters  of  sail  vessels   29 
Masters  of  yachts,  qualifications  and  examination   30 
Masters  and  mates  of  steam  pilot  boats,  qualifications  and  exami- 

nation ,   32 
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(Y^  Section. 
Masters  of  passenger  barges   33 
Mates,  chief,  of  ocean  steamers,  qualifications  and  examination.  34,  38 
Mates,  second,  of  ocean  steamers,  qualifications  and  examina- 

tion   35,  36,  38 
Mates,  third,  of  ocean  steamers,  qualifications  and  examination.  37,  38 
Mates,  second,  of  ocean  steamers  of  500  tons  and  under,  qualifica- 

tions required  of  seamen  for   36 
Mates  of  coastwise  steamers,  qualifications  and  examination   39 
Mates  of  river  steamers,  qualifications  and  examination   40 
Mates,  duties  of   51 
Motor  vessels,  experience  on,  allowable  for  pilot's  license. . .  41,  42,  46 Pleasure  yachts  of  15  tons  and  under,  navigation  of   31 
Porto  Rico,  qualifications  of  masters  and  mates  at   32 
Pilots,  examination  of,  in  pilot  rules   15 
Pilots  must  be  able  taread  and  write   17 
Pilots,  first-class,  qualifications  required   41 
Pilots,  second-class,  qualifications  required   42 
Pilots,  steamers  over  100  tons  must  have  first-class   43 
Pilots,  special,  may  be  licensed  for  steamers  of  10  tons  and  under.  43 
Pilots,  first-class  or  second-class,  may  take  charge  of  steamers  not over  100  tons   44 
Pilots,  original  license,  upon  what  conditions  issued   46 
Pilots,  how  governed   47 
Pilot's  route,  how  extended   18,  48 
Pilot  rules  to  be  furnished  masters  and  pilots   16 
Pilot  houses,  only  certain  persons  allowed  to  enter   19 
Raise  of  grade  of  license   3 
Reexamination  after  refusal  of  license   7 
Renewal  of  licenses   1, 11 
School-ships,  experience  on   37 
Special  license,  raise  of  grade  of  person  holding   10 
Station  bills,  duty  of  master   50 
Watchman  required  in  addition  to  pilot  on  warch   45 

LICENSES,    HOW    OBTAINED,    AND    PENALTIES  RELATING 
THERETO. 

1.  Before  an  original  license  is  issued  to  any  person  to 
act  as  a  raaster,  mate,  pilot,  or  engineer  he  must  per- 

sonally appear  before  some  local  board  or  a  supervising 
inspector  for  examination;  but  upon  the  renewal  of  such 
license,  when  the  distance  from  any  local  board  or  super- 

vising inspector  is  such  as  to  put  the  person  holding  the 
same  to  great  inconvenience  and  expense  to  appear  in  per- 

son, he  may,  upon  taking  oath  of  office  before  any  person 
authorized  to  administer  oaths,  and  forwarding  the  same, 
together  with  the  license  to  be  renewed,  to  the  local  board 
or  supervising  inspector  of  the  district  in  which  he  resides 
or  is  employed,  have  the  same  renewed  by  the  said 
inspectors,  if  no  valid  reason  to  the  contrary  be  known  to 
them;  and  they  shall  attach  such  oath  to  the  stub  end  of 
tlie  license  which  is  to  be  retained  on  fde  in  their  office: 
Provided,  however,  That  any  officer  holding  a  license,  and 
wlio  is  engaged  in  a  service  which  necessitates  his  con- 

tinuous abs(*nce  from  the  United  States,  may  make  appli- 
cation ill  writing  for  one  renewal  and  transmit  the  same 

to  the  board  of  local  inspectors  with  a  statement  of  the 
applicant,  verified  before  a  consul  or  other  officer  of 
tne  United  wStates  authorized  to  administer  an  oath,  set- 

ting forth  tlie  reasons  for  not  appearing  in  person,  and 
upon  receiving  the  same  the  board  of  local  inspectors 



89 

that  origuiaily  issued  such  Hcense  shall  renew  the  same     (V,  1) 
for  one  additional  term  of  such  license,  and  shall  notify 
the  applicant  of  such  renewal. 

The  first  license  issued  to  any  person  by  a  United  States 
inspector  shall  be  considered  an  original  license,  where 
the  United  States  records  show  no  previous  issue  to  such 
applicant. 

No  original  license  shall  be  issued  to  any  naturalized 
citizen  on  less  experience  in  any  grade  than  would  have 
been  required  of  an  American  by  birth. 

2.  All  licenses  hereafter  issued  to  masters,  mates,  pilots,  §  4405,  r.  s. 
and  engineers  shall  be  filled  out  on  the  face  with  pen  and 
black  ink  instead  of  typewritten.  Inspectors  are  di- 

rected, w^hen  licenses  are  completed,  to  draw  a  broad 
pen  and  black-ink  mark  through  all  unused  spaces  in 
the  body  thereof,  so  as  to  prevent,  as  far  as  possible, 
illegal  interpolation  after  issue. 

3.  Licensed  officers  serving  under  five  years'  license,  §4405,  n.s. 
entitled  by  license  and  service  to  raise  of  grade,  shall  have 
issued  to  them  new  licenses  for  the  grade  for  which  they 
are  qualified,  the  local  inspectors  to  forward  to  the  Super- 

vising Inspector-General  the  old  license  when  surrendered 
with  the  report  of  the  circumstances  of  the  case. 

But  the  grade  of  no  license  shall  be  raised,  except  as 
hereinafter  provided,  unless  the  applicant  can  show  one 

year's  actual  experience  in  the  capacity  for  which  he  has 
been  licensed:  Provided,  Jiowever,  That  one  year's  expe- 

second-class  pilot  license,  shall  entitle  the  holder  of  such 
license  to  examination  for  raise  of  grade. 

4.  In  case  of  loss  of  license,  of  any  class,  from  any  §4405,  r.s. 
cause,  the  inspectors,  upon  receiving  satisfactory  evi- 

dence of  such  loss,  shall  issue  a  certificate  to  the  owner 
thereof,  which  shall  have  the  authority  of  the  lost  license 
for  the  unexpired  term,  unless  in  the  meantime  the 
holder  thereof  shall  have  the  grade  of  his  license  raised 
after  due  examination,  in  which  case  a  license  in  due 
form  for  such  grade  may  be  issued. 

Any  license  granted  to  a  master,  mate,  pilot,  engineer, 
or  operator,  pursuant  to  the  provisions  of  Title  LII  of  the 
Revised  Statutes  of  the  United  States,  shall  be  immedi- 

ately revoked  if,  for  any  purpose,  the  holder  thereof  vol- 
untarily parts  with  its  possession  or  places  it  beyond  his 

personal  control  by  pledging  or  depositing  it  with  another. 
5.  Inspectors  shall,  before  granting  an  original  license  §  4405,  r.  s. 

to  any  person  to  act  as  an  officer  of  a  vessel,  require  the 
applicant  to  make  his  written  application  upon  the  blank 
form  authorized  by  the  Board  or  Supervising  Inspectors, 
which  application  shall  be  filed  in  the  records  of  the 

inspectors'  office.    Inspectors  shall  also,  when  practica- 

rience  as  quartermaster holding  a 
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(V,  5)  engineer's  license,  they  shall  also,  when  practicable,  have 
the  indorsement  of  the  master  and  engineer  of  a  vessel  on 
which  they  have  served,  together  with  one  other  licensed 
engineer. 

§  4405,R.s.  6.  No  original  master's,  mate's,  pilot's,  or  engineer's 
license  shall  be  issued  hereafter  or  grade  increased  except 
upon  written  examination,  which  written  examination 
shall  be  placed  on  file  as  records  of  the  office  of  the  in- 

spectors issuing  said  license;  and,  before  granting  or  re- 
newing a  license,  inspectors  shall  satisfy  themselves  that 

the  applicants  can  properly  hear  the  bell  and  whistle 
signals. 

§  4405,  R.s.  7.  Any  applicant  for  license  who  has  been  duly  ex- 
amined and  refused  may  come  before  any  local  board  for 

reexamination  after  one  year  has  expired. 
§  4405, R.s.  8.  When  any  person  makes  application  for  license  it 

shall  be  the  duty  of  the  local  inspectors  to  give  the  appli- 
cant the  required  examination  as  soon  as  practicable. 

§  4445,  R.  s.  9.  Any  person  who  has  served  at  least  one  year  as  mas- 
ter, commander,  pilot,  or  engineer  of  any  steam  vessel  of 

the  United  States  in  any  service  in  which  a  license  as  mas- 
ter, mate,  pilot,  or  engineer  was  not  required  at  the  time 

of  such  service,  shall  be  entitled  to  license  as  master, 
mate,  pilot,  or  engineer,  if  the  inspectors,  upon  written 
examination,  as  required  for  applicants  for  original 
license,  may  find  him  qualified:  Provided ^  That  the  ex- 

perience of  any  such  applicant  within  three  years  of  mak- 
ing application  has  been  such  as  to  qualify  him  to  serve  in 

the  capacity  for  which  he  makes  application  to  be  licensed. 
Officers  of  the  Naval  Militia  who  are  applicants  for 

license  as  master  or  pilot  of  steam  vessels  of  the  Naval 
Militia,  after  passing  an  examination  for  color  blindness, 
may  be  examined  by  the  inspectors  as  to  their  knowledge 
of  the  pilot  rules  and  handling  of  vessels;  and  if  the  appli- 

cant be  found  qualified,  in  the  judgment  of  the  inspectors, 
he  may  be  granted  a  special  license  as  master,  mate,  or 
pilot  on  such  vessels,  and  for  no  other  purpose. 

Any  officer  of  the  Naval  Militia  who  is  an  applicant  for 
license  as  chief  engineer  or  assistant  engineer  of  steam 
vessels  of  the  Naval  Militia  may  be  examined  by  inspect- 

ors and  granted  a  special  license  as  such,  and  for  no  other 

purpose,  if,  in  the  judgment  of  the  inspectors,  he  is  quali- 
ned.  And  the  inspectors  shall  state  on  the  license  the 
name  of  the  vessel  on  which  such  master,  mate,  pilot,  or 
engineer  is  authorized  to  act  in  the  capacity  for  which  he 
is  licensed. 

All  licenses  issued  to  officers  of  the  Naval  Militia  pro- 
vided for  in  the  preceding  ])aiagraph  of  this  section  shall 

be  surrendered  upon  the  party  hohling  it  becoming  dis- 
connected from  tlie  Naval  MiUtia  by  resignation  or  dis- 

missal from  such  service;  and  no  license  shall  be  issued  as 
above  except  upon  the  odicial  recommenchition  of  the 
cliief  officer  in  command  of  tlie  Naval  Militia  station  of 
the  State  in  which  the  applicant  is  serving. 
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Masters,  mates,  engineers,  and  assistant  engineers  now  (V,  9) 
serving  as  such  on  tenders  and  light-vessels  under  the 
jurisdiction  of  the  Light-House  Establishment  may  be 
granted  special  licenses  for  the  Light-House  Service  upon 
satisfactory  evidence  of  their  fitness  for  such  special 
license.  Experience  in  the  Light-House  Service  shall  be 
sufficient  to  entitle  applicants  to  this  examination,  and  no 
other  experience  shall  be  required  for  such  special  license. 

10.  No  person  holding  special  license  (Form  878)  shall  §^405,  r.s. 
be  eligible  for  examination  for  a  higher  grade  of  license 
until  such  person  has  actually  served  two  full  seasons 
under  the  authorit}^  of  his  license  and  one  additional  full 
season  in  a  subordinate  capacity  upon  steamers  requiring 
regularly  licensed  officers. 

n.  Wlienever  an  officer  shall  apply  for  a  renewal  of  his  §  4405,  r.  s. 
license  for  the  same  grade,  the  presentation  of  the  old  cer- 

tificate shall  be  considered  sufficient  evidence  of  his  title 

to  renewal,  which  certificate  shall  be  retained  by  the  in- 
spectors upon  their  official  files  as  the  evidence  upon  which 

the  license  was  renewed:  Provided^  That  it  is  presented 
within  twelve  months  after  the  date  of  its  expiration,  un- 

less such  title  has  been  forfeited  or  facts  shall  have  come 

to  the  know^ledge  of  the  inspectors  wdiich  would  render  a 
renewal  improper;  nor  shall  any  license  be  renewed  in 
advance  of  the  date  of  the  expiration  thereof,  unless  there 
are  extraordinary  circumstances  that  shall  justify  a  re- 

newal beforehand,  in  which  case  the  reasons  therefor  must 
appear  in  detail  upon  the  records  of  the  inspectors  renew- 

ing the  license. 
vYhenever  a  supervising,  local,  or  assistant  inspector 

of  steam  vessels,  or  any  of  them,  shall  find  on  board  any 
vessel  subject  to  the  provisions  of  Title  LII  of  the  Revised 
Statutes  any  licensed  officer  under  the  influence  of  liquor 
or  other  stimulant  to  such  an  extent  as  to  unfit  him  for 

duty,  or  when  any  licensed  officer  shall  use  abusive  or  in- 
sulting language  to  any  inspector  or  assaults  any  such  in- 
spector while  on  official  duty,  the  local  inspectors  or  the 

supervising  inspector  shall  immediately  suspend  or  revoke 
the  license  of  the  officer  so  offending  without  further  trial 
or  investigation. 

The  fact  of  a  licensed  officer  being  under  the  influence 
of  liquor  in  the  presence  of  the  inspector  or  inspectors  to 
such  an  extent  as  to  unfit  him  for  duty  while  on  board  a 
vessel  shall  be  sufficient  cause  for  such  suspension  or 
revocation. 

12.  When  the  license  of  any  master,  mate,  pilot,  or  en-  §  4450,  r.  s. 
gineer  is  revoked,  such  license  expires  with  such  revoca- 

tion, and  any  license  subsequently  granted  to  such  person 
shall  be  considered  in  the  light  of  an  original  license. 
And  upon  the  revocation  or  suspension  of  the  license  of 
any  such  officer  said  license  shall  be  surrendered  to  the 
local  inspectors  ordering  such  suspension  or  revocation. 

13.  The  suspension  or  revocation  of  a  joint  license  shall  §  4450,  r.  s. 
debar  the  person  holding  the  same  from  the  exercise  of 
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(V,  13)  any  of  the  privileges  therein  granted,  so  long  as  such  sus- 
pension or  revocation  shall  remain  in  force. 

§  4450,  R.s.  14.  When  the  license  of  any  master,  mate,  engineer,  or 
pilot  is  suspended,  the  inspectors  making  such  suspension 
shall  determine  the  term  of  its  duration,  except  that  such 
suspension  shall  not  extend  beyond  the  time  for  which 
the  license  was  issued. 

^§1  4439  ,  4442,  15.  It  shall  bc  the  duty  of  all  inspectors,  before  renew- 
ing an  existing  license  to  a  master  or  pilot  of  steam  vessels 

for  any  waters  who  has  not  been  employed  as  master  or 
pilot  of  steam  vessels  on  such  waters  during  the  three 
years  preceding  the  application  for  renewal,  to  satisfy 

themselves,  by  an' examination  in  writing,  or  orally,  to  be 
taken  down  in  writing  by  the  inspectors,  that  such  officers 
are  thoroughly  familiar  with  the  pilot  rules  upon  the 
waters  for  which  they  are  licensed. 

§  4405, R.s.  16.  Each  master  and  pilot  of  steam  vessels,  wherever 
employed,  shall,  when  receiving  his  license,  either  original 
or  renewal,  be  furnished  with  a  pamphlet  copy  of  the  rules 
and  regulations  governing  pilots  and  of  the  statutes  upon 
which  such  rules  are  founded,  applicable  to  the  waters  on 
which  their  licenses  are  intended  to  be  used,  as  stated  in 
the  body  thereof. 

§  4442,  R.  s.  17.  Inspectors  are  forbidden  to  issue  original  licenses  to 
pilots  who  can  not  read  and  write:  Provided,  however j 
That  upon  navigable  waters  of  the  United  States  newly 
opened  to  steamboat  navigation,  and  where  the  only 
pilots  obtainable  are  illiterate  Indians  or  other  natives, 
the  fact  that  such  persons  can  neither  read  nor  write  shall 
not  be  considered  a  bar  to  such  Indians  or  other  natives 

receiving  license  as  pilot  of  steam  vessels,  provided  they 
are  otherwise  qualified  therefor.  Inspectors  having  juris- 

diction over  the  Red  River  of  the  North  and  rivers  whose 
waters  flow  into  the  Gulf  of  Mexico  are  forbidden  to  issue 
original  licenses  to  pilots  for  routes  extending  beyond 
these  rivers. 

§  4442,  R.  s.  18.  Local  inspectors  having  jurisdiction  on  the  Atlantic 
coast.  Pacific  coast,  or  Gulf  of  Mexico  may  indorse  any 

pilot's  license  for  extension  of  route,  subject  to  the  ap- 
proval of  the  adjoining  boards  having  jurisdiction. 

§  4405, R.s.  19^  Masters  and  pilots  of  steamers  carrying  passengers 
for  hire  shall  exclude  from  the  pilot  houses  and  naviga- 

tor's bridge  of  such  steamers,  while  under  way,  all  persons 
not  connected  with  the  navigation  of  such  steamers,  ex- 

cept officers  of  the  Steamboat-Inspection  Service  and  of 
the  Revenue-Cutter  Service  when  U])on  business:  Pro- 

vided, That  licensed  officers  of  steamboats,  persons  regu- 
larly engaged  in  learning  the  profession  of  ])il()t,  officers  of 

the  United  States  Navy,  United  States  Coast  and  Geodetic 
Survey,  and  Liglit-House  Service,  and  engineer  officers 
connected  with  tlie  improvement  of  rivers  and  harbors 

may  be  afiowtui  in  the  pilot  house  or  upon  the  navigator's 
bridge  upon  the  responsibility  of  the  officer  in  cliargc. 
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No  one  shall  be  allowed  in  the  pilot  house  of  ferry  steam-    (V,  19) 
ers,  except  the  crew  on  duty  there  and  steamboat 
inspectors. 

The  master  of  every  such  passenger  and  ferry  steamer 
shall  keep  three  printed  copies  of  this  section  of  Rule  V 
posted  in  conspicuous  places  on  such  steamer,  one  of 
which  shall  be  kept  posted  in  the  pilot  house. 

Such  printed  copies  shall  be  furnished  by  the  Depart- 
ment of  Commerce  and  Labor  to  local  inspectors  for 

distribution. 

Classification  of  Engineeks. 

CHIEF. 

20.  Chief  engineers  of  ocean  steamers.  §  4441,  r.  s. 
Chief  engineer  of  condensing  lake,  bay,  and  sound 

steamers. 

Chief  engineer  of  noncondensing  lake,  bay,  and  sound 
steamers. 

Chief  engineer  of  condensing  river  steamers. 
Chief  engineer  of  noncondensing  river  steamers. 

Any  person  holding  chief  engineer's  license  shall  be  per- 
mitted to  act  as  first  assistant  on  any  steamer  of  double 

the  tonnage  of  same  class  named  in  said  chief's  license. 
Engineers  of  all  classifications  may  be  allowed  to  pursue 

their  profession  upon  all  waters  of  the  United  Staces  in 
the  class  for  which  they  are  licensed. 

FIRST  ASSISTANT. 

First  assistant  engineer  of  ocean  steamers. 
First  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 

First  assistant  engineer  of  noncondensing  lake,  bay, 
and  sound  steamers. 

First  assistant  engineer  of  condensing  river  steamers. 
First  assistant  engineer  of  noncondensing  river  steam- 

ers. 
Engineers  of  lake,  bay,  and  sound  steamers,  who  have 

actually  performed  the  duties  of  engineer  for  a  period  of 
three  years,  shall  be  entitled  to  examination  for  engineer 
of  ocean  steamers,  applicant  to  be  examined  in  the  use  of 
salt  water,  method  employed  in  regulating  the  density  of 
the  water  in  boilers,  the  application  of  the  hydrometer  in 
determining  the  density  or  sea  water,  and  the  principle  of 
constructing  the  instrument;  and  shall  be  granted  such 
grade  as  the  inspectors  having  jurisdiction  on  the  Great 
Lakes  and  seaboard  may  find  him  competent  to  fill. 

Any  first  assistant  engineer  of  steamers  of  1,500  gross 
tons  and  over,  having  had  actual  service  in  that  position 
for  one  year,  may,  if  the  local  inspectors,  in  their  judg- 

ment, deem  it  advisable,  be  licensed  as  chief  engineer  of 
lake,  bay,  sound,  or  river  steamers  of  750  gross  tons  or 
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(V,  20)  imder,  in  which  case  hcense  shall  be  issued  on  chief  engi- 
neer's form  of  license,  which  shall  be  indorsed  with  au- 

thority to  act  as  first  assistant  engineer  of  steamers  of  any 
tonnage  for  which  he  is  qualified. 

Any  person  having  had  a  first  assistant  engineer's 
license  for  two  years,  and  having  had  two  years'  experi- 

ence as  second  assistant  engineer,  shall  be  ehgible  for 

examination  for  chief  engineer's  license. 

SECOND  ASSISTANT.  ( 

Second  assistant  engineer  of  ocean  steamers. 
Second  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 
Second  assistant  engineer  of  noncondensing  lake,  bay, 

and  sound  steamers. 
Second  assistant  engineer  of  condensing  river  steamers. 

Any  person  having  had  a  second  assistant  engineer's 
license  for  two  years,  and  having  had  two  years'  experi- 

ence as  third  assistant  engineer,  shall  be  eligible  for  exam- 

inatioxi  for  first  assistant  engineer's  license. 

THIRD  ASSISTANT. 

Third  assistant  engineer  of  ocean  steamers. 
Third  assistant  engineer  of  condensing  lake,  bay,  and 

sound  steamers. 
First,  second,  and  third  assistant  engineers  may  act  as 

such  on  any  steamer  of  the  grade  of  which  they  hold 
license,  or  as  such  assistant  engineer  on  any  steamer  of  a 
lower  grade  than  those  to  which  they  hold  a  license. 

Any  person  having  a  third  assistant  engineer's  license 
for  two  years,  and  having  had  two  years'  experience  as 
oiler  or  water  tender  since  receiving  said  license,  shall  be 

eligible  for  examination  for  second  assistant  engineer's license. 

Inspectors  may  designate  upon  the  certificate  of  any 
chief  or  assistant  engineer  the  tonnage  of  the  vessel  on 
which  he  may  act. 
Any  assistant  engineer  may  act  as  chief  engineer  of 

steamers  of  100  tons  and  under  without  further  examina- 
tion or  indorsement  on  his  license. 

§  4441,  R.  s.  21 .  It  shall  be  the  duty  of  an  engineer  when  he  assumes 
charge  of  the  boilers  and  machinery  of  a  steamer  to  forth- 

with thoroughly  examine  the  same,  and  if  he  finds  any 
part  thereof  in  bad  condition,  caused  by  neglect  or  inat- 

tention on  the  part  of  his  ])re(lecessor,  he  shall  immedi-  \ 
atcly  report  the  facts  to  the  master,  owner,  or  agent,  and 
to  the  local  inspectors  of  tlie  district,  who  shall  thereupon 
investigate  the  matter,  and  if  the  former  engineer  lias 

been  (•ul{)ably  derelict  of  his  duty,  they  shall  suspend  or revoke  his  license. 

5  4441,  II.  s.        22.  Before  making  general  repairs  to  a  boiler  of  a  steam 
vessel  the  engineer  in  charge  of  such  steamer  shall  report, 
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in  writing,  the  nature  of  such  repairs  to  the  local  inspec-  (V,  22) 
tor  of  the  district  wherein  such  repairs  are  to  be  made. 

And  it  shall  be  the  duty  of  all  engineers  when  an  acci- 
dent occurs  to  the  boilers  or  machinery  in  their  charge 

tending  to  render  the  further  use  of  such  boilers  or  ma- 
chinery unsafe  until  repairs  are  made,  or  when,  by  reason 

of  ordinary  wear,  such  boilers  or  machinery  have  become 
so  unsafe,  to  report  the  same  to  the  local  inspectors  im- 

mediately upon  the  arrival  of  the  vessel  at  the  first  port 
reached  subsequent  to  the  accident,  or  after  the  discovery 
of  such  unsafe  condition  by  said  engineer. 

23.  Whenever  a  steamer  meets  with  an  accident  involv-  §  ̂̂ ^s,  n.  s. 
ing  loss  of  life  or  damage  to  property,  it  shall  be  the  duty 
of  the  licensed  ofiicers  of  such  steamer  to  report  the  same 
in  writing  and  in  person,  at  the  earliest  opportunit}^,  to 
the  local  board  nearest  the  port  of  first  arrival.  If  the 
accident  happens  upon  the  high  seas  or  without  the  juris- 

diction of  inland  waters,  the  board  to  whom  the  report 
is  first  made  shall  make  the  investigation,  but  if  the  acci- 

dent occurs  within  the  jurisdiction  of  inland  waters,  the 
report  shall  be  transmitted  to  the  board  within  whose 
jurisdiction  the  accident  occurred,  which  board  shall 
make  the  investigation,  except  in  cases  where,  in  the 
judgment  of  the  Supervising  Inspector-General,  better 
results  may  be  obtained  by  another  board  conducting  the 
investigation,  in  which  case  the  Supervising  Inspector- 
General  is  authorized  to  direct  such  investigation  by 
another  board :  Provided,  That  when  from  distance  it  may 
be  inconvenient  to  report  in  person  it  may  be  done  in 
writing  only,  and  the  report  sworn  to  before  any  person 
authorized  to  administer  oaths. 

24.  No  person  shall  receive  an  original  license  as  en-  §^441  r.s. 
gineer  or  assistant  engineer  (except  for  special  license  on 
small  pleasure  steamers  and  ferryboats  of  10  tons  and 
under,  sawmill  boats,  pile  drivers,  boats  exclusively  en- 

gaged as  fisliing  boats,  and  other  similar  small  vessels) 

who  has  not  served  at  least  three  years  in  the  engineer's 
department  of  a  steam  vessel,  a  portion  of  which  expe- 

rience must  have  been  obtained  within  the  three  3^ears 
next  preceding  the  application. 

Provided,  That  any  person  who  has  served  three  years 
as  apprentice  to  the  machinist  trade  in  a  marine,  station- 

ary, or  locomotive  engine  works,  and  any  person  who  has 
served  for  a  period  of  not  less  than  three  years  as  a  loco- 

motive or  stationary  engineer,  and  any  person  graduated 
as  a  mechanical  engineer  from  a  duly  recognized  school  of 
technology,  may  be  licensed  to  serve  as  an  engineer  of 

steam  vessels  after  having  had  not  less  than  one  year's 
experience  in  the  engine  department  of  steam  vessels,  a 
portion  of  which  experience  must  have  been  obtained 
within  the  three  years  preceding  his  application,  which 
fact  must  be  verified  by  the  certificate,  in  writing,  of  the 
licensed  engineer  or  master  under  whom  the  applicant  has 
served,  said  certificate  to  be  filed  with  the  application  of 
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(V,  24)  the  candidate;  and  no  person  shall  receive  license  as 
above,  except  for  special  license,  who  is  not  able  to  deter- 

mine the  weight  necessary  to  be  placed  on  the  lever  of 
a  safety  valve  (the  diameter  of  valve,  length  of  lever, 
distance  from  center  of  valve  to  fulcrum,  weight  of  lever, 
and  weight  of  valve  and  stem  being  known)  to  withstand 
any  given  pressure  of  steam  in  a  boiler,  or  who  is  not  able 
to  figure  and  determine  the  strain  brought  on  the  braces 
of  a  boiler  with  a  given  pressure  of  steam,  the  position  and 
distance  apart  of  braces  being  known,  such  knowledge  to 
be  determined  by  an  examination  in  writing,  and  the 
report  of  examination  filed  with  the  application  in  the 
office  of  the  local  inspectors,  and  no  engineer  or  assistant 
engineer  now  holding  a  license  shall  have  the  grade  of  the 
same  raised  without  possessing  the  above  qualifications. 
No  original  license  shall  be  granted  any  engineer  or 
assistant  engineer  who  can  not  read  and  write  and  daes 
not  understand  the  plain  rules  of  arithmetic. 

^§1  4426,  4441,  25.  No  pcTson  sliall  receive  an  original  license  as  engi- 
neer of  vessels  of  above  15  gross  tons,  propelled  by  gas, 

fluid,  naphtha,  or  electric  motors,  carrying  freight  or 
passengers  for  hire,  who  has  not  served  at  least  one  year 

on  motor  boats,  or  in  the  engineer's  department  of  steam 
vessels,  or  who  has  not  had  at  least  two  years'  experience 
in  the  construction  of  marine  motor  engines  and  their 
installation.  All  examinations  for  license  as  engineer  of 
motor  vessels  shall  be  reduced  to  writing  and  filed  with 
the  application  of  the  candidate. 

Any  person  holding  a  license  as  engineer  of  steam  ves- 
sels, desiring  to  act  as  engineer  of  motor  vessels,  must 

appear  before  a  board  of  local  inspectors  for  examination 
as  to  his  knowledge  of  the  machinery  of  such  motor  ves- 

sels, and  if  found  qualified  shall  be  licensed  as  engineer 
of  motor  vessels.  Form  878,  special  license  to  engineers, 
shall  be  issued  only  to  engineers  in  charge  of  vessels  of  10 
tons  and  under.  All  other  licenses  to  engineers  shall  be 
issued  on  Forms  876  and  877,  according  to  grades  specified 
in  this  section. 

MASTERS  OF  STEAM  VESSELS. 

There  shall  be  a  duly  licensed  master  on  board  everv 
steam  vessel  of  more  than  100  gross  tons  whenever  sucn 
steamer  is  underway. 

No  original  license  as  master  of  any  steam  vessel  shall 

be  issued,  except  under  the  conditions  hereinafter  pro- 
vided: 

MASTERS  OF  OCEAN  STEAM  VESSELS. 

§  44.39,  R.  s.  26.  Any  applicant  for  license  as  master  of  ocean  steam- 
ers must  furnish  satisfactory  documentary  evidence  to  the 

local  inspectors  that  lie  has  luid  three  years'  experience  on 
ocean  steamers,  one  year  of  which  has  been  as  chief  mate, 

or  live  years'  experience  on  ocean  sail  vessels  of  300  gross 
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tons  and  upward,  two  years  of  which  must  have  been  as  a  (V,  26) 
hcensed  master  of  sail  vessels;  and  he  must  understand 

navigation  and  be  able  to  determine  the  ship's  position  at 
sea  by  observation  of  the  sun,  to  obtain  longitude  by 

chronometer,  and  to  determine  ship's  latitude  by  the  alti- 
tude of  either  the  sun,  moon,  or  stars.  The  examination 

to  determine  his  qualifications  shall  be  in  writing,  which 
shall  be  kept  on  file  in  the  office  of  the  inspectors  granting 
the  license. 

Provided,  That  any  person  holding  a  license  as  chief 

mate,  who  has  had  two  years'  service  in  the  capacity  of 
second  mate,  or  watch  officer  actually  in  charge  of  a 
bridge  watch  since  receiving  such  license  as  chief  mate, 
shall  be  entitled  to  examination  for  m-aster's  license. 

It  is  further  provided,  That  where  any  person  has  actu- 
ally served  as  a  licensed  third  officer  of  ocean  steamers  of 

3,500  gross  tons  and  upward  for  five  years,  he  shall  be 
eligible  for  examination  for  license  as  master  of  ocean 
steamers. 

Any  person  who  has  had  three  years'  actual  experience 
as  master  of  steam  vessels  of  1,000  gross  tons  and  upward 
on  the  Great  Lakes  and  can  produce  documentary  evi- 

dence of  the  fact  may  be  examined  for  license  as  chief 

mate  of  ocean  steamers,  and  after  having  had  one  year's 
actual  experience  as  chief  mate  of  ocean  steamers  of  1,000 
gross  tons  and  upward  may  be  examined  for  license  as 
master  of  ocean  steamers,  the  examination  to  be  the  same 
as  that  provided  for  in  the  first  paragraph  of  this  section. 

MASTERS  OF  LAKE,  BAY,  SOUND,  AND  FERRY  STEAMERS. 

27.  No  original  license  as  master  of  lake,  bay,  and  sound  ̂   ̂ -  ̂• 
steamers  shall  be  issued  hereafter  to  any  person  who  has 
not  been  licensed  and'served  at  least  one  year  as  first-class 
pilot  or  chief  mate  on  such  steamers,  such  service  as  pilot 
or  chief  mate  to  have  been  within  the  three  years  next 
preceding  the  application  for  license. 

Provided,  however.  That  any  person  who  has  served 
three  years  as  master  of  sail  vessels  on  the  Great  Lakes 

shall  be  eligible  for  examination  for  master's  license  of steam  vessels  on  the  Great  Lakes  and  other  inland  waters. 
It  is  further  provided,  That  masters  of  barge  consorts  on 

the  Great  Lakes  having  had  three  years'  actual  experience 
as  such,  who  have  been  licensed  as  first-class  pilots  for  one 
year  or  more,  may  be  examined  and  licensed  as  masters  of 
steam  vessels  on  the  Great  Lakes  and  other  inland  waters, 
if  found  qualified. 

Provided  further ,  That  any  person  holding  a  first-class 
pilot's  license  and  having  had  one  year's  experience  as 
licensed  first-class  pilot  may  be  eligiblei  for  examination 
as  master  of  ferry  steamers. 

Provided  further,  That  any  person  who  has  operated 

under  the  authority  of  a  second-class  pilot's  license  for  two 
55692°— 10  7 
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(V,  27)  years  may  be  examined  for  license  as  master  of  lake,  ba}^, 
sound,  and  ferry  steamers,  and,  if  found  qualified,  may 

receive  a  master's  license  for  such  steamers  as  in  the  judg- 
ment of  the  inspectors  the  applicant  is  qualified  to  com- 

mand: Provided,  That  a  part  of  the  required  experience 

must  have  been  within  the  three  ̂ ^ears  next  preceding  the 
application. 

Whenever  a  master  or  mate  desires  to  act  in  the  double 

capacity  of  master  and  pilot,  or  mate  and  pilot,  and  fur- 
nishes the  necessary  evidence  of  his  qualifications,  the 

local  inspectors  shall  indorse  such  pilot  routes  on  the  cer- 
tificate of  license. 

MASTERS  OF  COASTWISE  STEAMERS. 

§  4439,  R.  s.  28.  Any  person  holding  a  license  as  master  of  lake,  bay, 
and  sound  steamers  may  have  indorsed  thereon  the  au- 

thority allowing  him  to  act  as  master  of  steamers  upon 
the  waters  of  the  Atlantic  coast  and  the  Gulf  of  Mexico : 

Provided,  That  the  applicant  has  had  at  least  one  year's 
experience  as  mate,  quartermaster,  or  wheelsman  of 
steam  vessels  upon  the  waters  of  the  Atlantic  coast  or 
the  Gulf  of  Mexico,  which  experience  must  liave  been  ob- 

tained within  the  three  years  next  preceding  his  applica- 
tion for  such  indorsement,  and  the  fact  must  be  verified 

by  satisfactory  documentary  evidence  to  be  filed  in  the 
office  of  the  local  inspectors;  and  the  applicant  shall  only 
be  subjected  to  such  examination  in  writing  as  shall  sat- 

isfy the  local  inspectors  that  he  is  capable  of  navigating 
such  steamers.  Inspectors  shall  state  in  the  indorse- 

ment on  the  license  the  coastwise  waters  that  the  appli- 
cant is  qualified  to  act  upon  as  master.  Practical  service 

in  the  deck  department  of  an  ocean-going  or  coastwise 
steam  yacht  shall  be  accepted,  when  offered  in  documen- 

tary evidence  by  any  person  applying  for  an  original  li- 
cense or  raise  of  grade  on  ocean-going  or  coastwise  steam 

vessels,  as  being  equal  to  the  same  amount  of  service  in 
any  ocean-going  or  coastwise  steam  passenger  vessel. 

MASTERS  OF  RIVER  STEAMERS. 

§  4439,  R.s.  29.  Inspectors  shall  examine  all  applicants  for  original 
license  as  master  of  steamers  navigating  rivers  exclu- 

sively, which  examination  shall  be  reduced  to  writing  and 
made  a  part  of  the  permanent  records  of  the  office  of  the 
inspectors  making  such  examination;  and  no  original 
license  chall  be  issued  to  any  person  to  act  as  master  of 
such  steamers  who  has  not,  by  actual  service  on  board  of 
such  steamers  for  a  period  of  not  less  than  three  years, 

accjuii'ed  practical  knowledge,  skill,  and  ex])ei  ien('e  essen- 
tial ill  cnso  of  emeigency  and  disaster,  and  in  the  navi- 

gation of  such  steamers  with  safety  to  life  and  ])roperty, 
and  at  least  one  year  of  service  to  have  been  witlun  the 

three  years  next  preceding  the  application,  and  such  li- 
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cense  shall  entitle  the  holder  of  the  same  to  act  as  master    (V,  29) 
on  any  river  steamer  of  the  United  States,  and  no  license 
as  master  shall  be  issued  to  any  applicant  who  can  not 
read  and  write,  and  who  has  not  served  at  least  one  year 
as  licensed  mate  or  pilot  of  steam  vessels. 

The  line  of  examination  to  be  pursued  by  inspectors  in 
examining  applicants  for  original  license  as  master  of 
river  steamers  shall  be  as  follows: 

(1)  As  to  his  general  knowledge  of  the  duties  of  master 
of  such  steamers. 

(2)  As  to  his  ability  to  handle  the  wheel  in  case  of 
emergency  or  disaster. 

(3)  As  to  the  knowledge  of  his  duties  and  proper  method 
of  procedure  in  case  of  fire  on  his  vessel. 

(4)  As  to  his  knowledge  of  proper  management  of  ves- 
sel and  crew  in  case  of  collision  and  sinking. 

(5)  As  to  executive  ability  generally  to  manage  officers 
and  crew. 

(6)  As  to  his  general  knowledge  and  ability  to  navigate 
steamers  with  safety  to  life  and  property. 

(7)  As  to  his  knowledge  of  pilot  rules  governing  the 
navigation  of  such  steamers. 

(8)  As  to  his  knowledge  of  signals  between  the  pilot 
house  and  engine  room. 

(9)  As  to  his  knowledge  of  signal  lights  and  their  proper 
position  on  all  steam  and  other  vessels. 

(10)  As  to  duties  of  master  in  case  of  fog  or  stormy 
weather,  and  on  such  other  subjects  in  connection  with 
the  navigation  of  such  vessels  as  the  inspectors  conduct- 

ing such  examination  may  deem  proper  and  necessary. 

MASTERS  OF  SAIL  VESSELS. 

Local  inspectors  may,  upon  due  application  and  exam- 
ination, license  any  person  as  master  of  sail  vessels  of  700 

gross  tons  and  upward,  or  of  sail  vessels  of  any  tonnage 
carrying  passengers  for  hire,  upon  receipt  of  satisfactory 
documentary  evidence,  to  be  filed  in  their  office,  that  said 
person  has  been  actually  employed  as  master  of  sail  ves- 

sels of  200  gross  tons  and  upward,  or  as  licensed  chief 
mate  of  sail  vessels  of  700  gross  tons  and  upward,  for  the 
full  period  of  twelve  months  within  three  years  next  pre- 

ceding the  application. 

MATES  OF  SAIL  VESSELS. 

Local  inspectors  may,  upon  due  application  and  exami- 
nation, license  any  person  as  chief  mate  of  sail  vessels  of 

700  gross  tons  and  upward,  upon  receipt  of  satisfactory 
documentary  evidence,  to  be  filed  in  their  office,  that  said 
person  has  been  actually  employed  as  chief  mate  of  sailing 
vessels  of  200  gross  tons  for  one  year,  or  as  second  mate 
on  vessels  of  200  gross  tons  for  a  period  of  two  years  next 
preceding  the  application. 
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(V,  29)  The  examination  for  license  as  master  or  mate  of  sail 
vessels  of  700  gross  tons  and  upward  shall  be  the  same  as 
required  for  masters  and  mates  of  steam  vessels. 

§  4439,  R.s.  Whenever  the  owner  of  steam  or  sailing  yachts 
who  has  had  three  3^ears'  experience  on  board  such 
yachts  applies  for  license  to  act  as  pilot  or  master  of  lake, 
bay,  sound,  or  river  steam  yachts,  the  local  inspectors 
shall  give  the  applicant  a  written  examination  in  regard 
to  his  knowledge  in  handling  such  vessels,  and  his  famil- 

iarity with  the  lights,  light-houses,  channels,  buoys, 
obstructions,  courses  and  distances  between  certain 
points  in  the  waters  for  which  he  makes  application  for 
license,  and  shall -also  examine  him  as  to  his  knowledge  of 
the  pilot  rules  of  such  waters,  the  running  and  anchor 
lights,  fog  signals,  the  use  of  the  lead,  signal  bells  between 
the  engine  room  and  pilot  house,  and  the  general  rules  and 
regulations  for  steam  vessels.  If  the  local  inspectors  are 

satisfied,  after  such  examination,  of  the  applicant's 
ability,  they  shall  issue  the  applicant  a  license  as  pilot  or 
master  of  steam  yachts  for  the  waters  over  which  they  are 
authorized  to  issue  licenses. 
Whenever  the  owner  of  a  steam  or  sailing  yacht  of 

over  100  gross  tons,  who  has  had  three  years'  experience 
in  sailing  such  vessels,  applies  for  a  license  authorizing 
him  to  act  as  master  of  steam  yachts  for  coastwise  and 
ocean  navigation,  the  local  inspectors  shall  examine  the 
applicant  as  to  his  knowledge  of  the  rules  of  the  road,  fog 
signals,  signal  lights — inland  and  international;  the  use 
of  the  lead  and  line ;  the  use  of  the  patent  and  chip  logs, 
the  compass,  variation  and  deviation  of  the  compass,  the 
use  of  the  drag,  the  use  of  oil  during  storms,  bell  signals 
between  pilot  house  and  engine  room,  handling  of  steam 

vessels,  laws  of  storms,  course  and  distance  by  chart,  keep- 
ing the  log  book,  middle  latitude  sailing,  Mercator's  sail- 
ing, method  of  obtaining  latitude  and  longitude  by  dead 

reckoning,  latitude  by  altitude  of  either  the  sun,  moon,  or 
stars;  longitude  by  chronometer  (time  sights).  Practical 
problems  will  be  given  in  the  subjects  of  latitude  and 
longitude.  The  examination  shall  be  in  writing,  which 
shall  be  kept  on  file  in  the  office  of  the  local  inspectors. 
If  said  examination  is  satisfactory  to  the  local  inspectors, 

they  shall  issue  to  the  applicant  a  master's  license  author- 
izing him  to  discharge  the  duties  of  master  of  steam 

yaclits,  either  for  coastwise  or  ocean  navigation. 
5  4405,  R.  s.  31 .  Any  person  navigating  a  pleasure  yacht  of  15  gross 

tons  and  under,  for  pleasure  only,  holding  a  master's  or 
pilot's  license,  is  fully  authorized  to  navigate  such  j)leasure 
yacht  in  the  inland  waters  of  the  United  States  without 
being  required  to  report  to  the  various  boards  of  inspect- 

ors whose  district  they  may  be  passing  through. 
44.<o,  4410,  32.  Any  applicant  ifor  original  license  to  act  as  master 

or  mate  of  steam  j)ilot  boats,  or  of  steamers  navigating 
the  waters  of  the  whaling  grounds  in  the  Alaskan  seas,  or 
of  steamers  engaged  exclusively  in  the  business  of  whalo 
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fishing,  or  of  steamers  engaged  in  the  Atlantic,  Pacific,  or  (V,  32) 
Gulf  coast  fisheries,  or  of  steam  or  sail  vessels  navigating 
between  ports  of  the  Hawaiian  Islands,  or  between  ports 
of  the  island  of  Porto  Rico,  must  have  had  at  least  three 

years'  experience  in  the  deck  department  of  such  steamers, 
which  fact  must  be  verified  by  documentary  evidence; 
and  such  applicant  shall  only  be  subjected  to  such  exami- 

nation as  shall  satisfy  the  inspectors  that  the  applicant  is 
capable  of  navigating  such  vessels:  It  is  provmed,  That 

any  person  who  has  had  at  least  five  3'ears'  experience  on sail  vessels  licensed  in  the  fisheries  of  the  United  States, 
two  years  of  which  have  been  as  master  or  mate  of  such 
sailing  vessels,  may  be  examined  for  license  as  master  or 
mate  of  steam  fishing  vessels  to  be  employed  exclusively 
in  the  Atlantic,  Pacific,  and  Gulf  coast  fisheries.  The 
license  issued  under  this  section  shall  state  in  the  body 

thereof  for  coastwise  only,"  Pacific  or  Atlantic  coast, 
as  the  case  may  be,  and  between  what  ports  on  either  of 
said  coasts. 

It  is  further  provided,  That  said  master's  or  mate's 
license  may  be  indorsed  as  pilot  on  such  inland  waters  on 
the  above-named  coasts  as  the  local  inspectors  at  the 
various  ports  may  find  the  holder  qualified  to  act  on  as 
pilot,  after  examination  by  the  local  inspectors,  such 
examination  to  be  in  writing  and  preserved  in  the  files  of 

the  inspectors'  office. 

MASTERS  OF  PASSENGER  BARGES. 

33.  Any  person  appl3ang  for  license  as  master  of  barges  §  ̂̂ 39,  r.  s. 

carrying  passengers  for  hire  must  have  had  three  j^ears' 
experience  in  the  deck  department  of  such  vessels,  and 
shall  be  subjected  to  such  examination  as  will  show  his 
ability  to  handle  the  class  of  vessels  for  which  he  desires 
a  license. 

CHIEF  MATE  OF  OCEAN  STEAMERS. 

34.  No  original  license  as  chief  mate  of  ocean  steamers  §  4440,  r.  s. 
shall  be  issued  to  any  person  who  has  not  served  at  least 
three  3"ears  in  the  deck  department  of  such  steam  vessels, 
one  year  of  such  service  to  have  been  as  second  mate  of 
such  vessels. 

Provided,  That  any  person  who  has  had  five  years'  ex- 
perience on  sail  vessels  of  300  gross  tons  and  over,  two 

years  of  which  have  been  in  the  capacity  of  licensed  chief 
mate  of  sail  vessels  of  700  gross  tons  and  over,  may  be 
licensed  as  chief  mate  of  ocean  steamers. 

SECOND  MATE  OF  OCEAN  STEAMERS. 

35.  Xo  original  license  for  second  mate  of  ocean  steam-  §  4440,  r.  s, 
ers  shall  be  issued  to  any  person  hereafter  who  has  not 

had  three  years'  experience  on  such  steam  vessels,  two 
years  of  which  shall  nave  been  as  watch  officer  or  quarter- 
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(Y,  35)  master,  or  two  of  the  three  years'  experience  required 
may  be  on  the  school-ship  St.  Marys  or  some  other  simi- 

lar vessel,  as  indicated  by  his  graduating  certificate,  or 

he  must  have  had  three  years'  experience  on  ocean  sail 
vessels  of  300  gross  tons  and  over,  one  3"ear  of  which  shall 
have  been  as  second  mate  of  such  sail  vessels  of  700  gross 
tons  and  upward:  Provided,  That  any  person  holding  a 

second  mate's  hcense  who  has  had  two  years'  experience 
on  the  same  as  watch  officer  shall  be  entitled  to  an  exam- 

ination for  chief  mate's  license. 
§  4440,  R.s.  3(3.  jVny  first-class  seaman  who  has  had  three  years' 

experience  on  the  deck  of  a  sail  vessel  and  one  year's  ex- 
perience in  the  deck  department  of  a  steam  vessel  shall 

be  eligible  for  examination  for  license  as  second  mate  of 
ocean  steamers  of  500  gross  tons  and  under. 

THIRD  MATE  OF  OCEAN  STEAMERS. 

37.  No  person  shall  receive  an  original  license  as  third 

mate  of  ocean  steamers  who  has  not  had  three  years' 
experience  on  ocean  or  coastwise  steam  vessels  or  sail  ves- 

sels of  300  gross  tons  and  upward  as  cadet  or  able  seaman, 

or  two  of  the  three  years'  experience  required  may  be  on 
the  school-ship  St.  Marys,  or  some  other  similar  vessel,  as 
indicated  by  his  graduating  certificate:  Provided,  That 
any  person  holding  a  license  as  third  mate  who  has  had 

two  years'  experience  on  said  license  as  quartermaster  on 
vessels  of  2,500  gross  tons  and  over  shall  be  entitled  to 
examination  for  second  mate's  license. 

38.  No  original  license  as  chief  mate  of  ocean  steamers, 
as  second  mate  of  ocean  steamers,  or  as  third  mate  of 
ocean  steamers  shall  be  issued  to  any  person  who  does  not 
understand  navigation  and  v/ho  is  not  able  to  determine  a 

ship's  position  at  sea  by  observation  of  the  sun,  to  obtain 
longitude  by  chronometer,  and  to  determine  ship's  lati- 

tude by  altitude  of  either  the  sun,  moon,  or  stars;  said 
examination  to  be  in  writing  and  to  be  kept  on  file  in  the 
ofiice  of  the  local  inspectors  issuing  the  license. 

MATES  or  COASTWISE  STEAMERS. 

39.  Any  person  having  served  a  year  under  a  license 
as  first-class  pilot  of  lake,  bay,  or  sound  steamers  may  be 
licensed  as  mate  of  coastwise  steamers  of  any  tonnage,  in 
wlii(^h  case  the  license  shall  be  issued  on  mate's  form  and 
indorsed  with  his  authority  as  pilot. 

Any  person  who  has  served  for  three  years  in  the  deck 
depai  tment  of  any  steam  vessel,  one  year  of  which  service 
must  have  been  in  the  three  years  next  preceding  the  date 

of  his  a])])li('ation,  and  has  had  one  year's  experience  as 
wheelman  or  cjuartermaster  in  ocean  or  coastwise  steam- 

ers, is  eligible  lor  examination  for  license  as  mate  of  coast- 
wise steamers  of  500  tons  or  under. 

§  4440,  R.  S. 

§  4440,  R.  S. 
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Any  person  who  has  served  for  three  years  in  the  deck  (V,  39) 
department  of  an  ocean  or  coastwise  steamer,  one  year  of 
such  service  having  been  within  the  three  years  next  pre- 

ceding the  date  of  apphcation,  is  ehgible  for  examination 
for  hcense  as  mate  of  coastwise  steamers  of  500  tons  or 
under. 

The  apphcant  for  Hcense  as  mate  of  coastwise  steamers 
shall  only  be  subjected  to  such  examination  in  writing  as 
shall  satisfy  the  local  inspectors  that  he  is  capable  of 
navigating  the  steamer. 

Any  mate  of  coastwise  steamers  of  500  tons  or  under 

who  has  had  one  year's  experience  under  his  license  may 
have  the  tonnage  restriction  removed. 

MATES  OF  INLAND  OR  RIVER  STEAMERS. 

40.  Whenever  any  person  presents  himself  for  exami-  §^^40,  r.s. nation  for  license  as  mate  of  inland  or  river  steamers  the 
local  inspectors  shall  examine  him  as  to  his  knowledge, 
experience,  and  skill  in  loading  cargo  and  in  handling 
and  stowage  of  freight,  his  knowledge  of  the  operation 
and  handling  of  fire  apparatus,  the  launching  and  han- 

dling of  lifeboats,  his  knowledge  of  life-preservers  and  the 
method  of  adjusting  them,  his  ability  to  manage  the  crew 
and  direct  and  advise  the  passengers  in  case  of  emer- 

gency, and  his  general  familiarity  with  his  duties  in  main- 
taining discipline  and  protecting  the  passengers,  and  if 

found  qualified  they  shall  grant  him  a  license  as  such, 
but  no  such  license  shall  be  granted  to  any  person  who 

has  not  had  at  least  two  3^ears'  experience  in  the  deck 
department  of  a  steam  vessel. 

FIRST-CLASS  PILOTS. 

41.  No  original  license  as  first-class  pilot  shall  be  issued   §  4442,  r.  s. 
to  any  person  hereafter  who  has  not  had  three  years' 
experience  in  the  deck  department  of  a  steam  vessel, 
motor  vessel,  sail  vessel,  or  barge  consort.  The  local  in- 

spectors shall,  before  granting  a  license  as  first-class  pilot, 
satisfy  themselves  that  the  applicant  is  qualified  to  steer: 
Provided,  That  on  the  Mississippi  and  tributary  rivers  one 
year  of  such  required  experience  must  have  been  in  the 
pilot  house  as  steersman. 

SECOND-CLASS  AND  SPECIAL  PILOTS. 

42.  No  original  license  as  second-class  pilot  shall  be  §  4442,r.s. 
issued  to  any  person  who  has  not  had  three  years'  experi- 

ence in  the  deck  department  of  a  steam  vessel,  motor  ves- 
sel, sail  vessel,  or  barge  consort.    The  local  inspectors 

shall,  before  granting  a  license  as  second-class  pilot,  sat- 
isfy themselves  that  the  applicant  is  qualified  to  steer: 

Proi)i/led,  That  on  the  Mississippi  and  tributary  rivers  one 
year  of  such  required  experience  must  have  been  in  the 
pilot  house  as  steersman. 
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(V)  43.  The  navigation  of  every  steamer  above  100  gross 
§  4442,  R.  s.  tons  shall  be  under  the  control  of  a  first-class  pilot,  and 

every  such  pilot  shall  be  limited  in  his  license  to  the  par- 
ticular service  for  which  he  is  adapted.  Special  pilots 

may  also  be  licensed  for  steamers  of  10  gross  tons  and 
under,  locally  employed. 

§  4442,  R.  s.  44,  ̂   first-class  or  second-class  pilot  may  Act  as  master 
of  a  steamer  not  exceeding  100  gross  tons.  A  second-class 
pilot  is  authorized  to  act  as  pilot  in  charge  of  a  watch  on 
any  steamer  when  navigating  inland  waters. 

§  4420,  R.s.  45^  passenger  and  ferry  steamers  shall,  in  addition 
to  the  regular  pilot  on  watch,  have  one  of  the  crew  also  on 
watch,  in  or  near  the  pilot  house:  and  this  rule  applies  to 
all  steamers  navigating  in  the  nighttime. 

§  4442, R.s.  original  license  for  pilot  of  sluj  route  shall  be 
issued  to  any  person,  except  for  special  license  for  steam- 

ers of  10  gross  tons  and  under,  who  has  not  served  at  least 
three  years  in  the  deck  department  of  a  steamer,  motor 
vessel,  sail  vessel,  or  barge  consort,  one  year  of  which 
experience  must  have  been  obtained  within  the  three  years 
next  preceding  the  date  of  application  for  license,  which 
fact  the  inspectors  may  require,  when  practicable,  to  be 
verified  by  the  certificate,  in  writing,  of  the  licensed  mas- 

ter or  pilot  under  whom  the  applicant  has  served,  such 
certificate  to  be  filed  with  the  application  of  the  candidate. 

R?k^^°^'  47.  Pilots  of  steam  vessels,  while  in  the  discharge  of 
their  duties,  must  be  governed  by  the  rules  of  the  Board 
of  Supervising  Inspectors,  made  for  their  guidance,  and 
not  by  any  instructions  emanating  from  any  inspector  or 
other  person. 

§  4405, R.s.  4§^  Whenever  any  pilot  applies  to  a  board  of  local 
inspectors  for  an  extension  of  his  pilot's  route,  he  shall 
make  written  application,  by  letter,  stating  the  extension 
desired,  and  he  shall  be  examined,  in  writing,  on  the  aids 
to  navigation  on  said  extension,  and,  if  found  qualified, 
shall  receive  such  extension. 

444I,r!s*.'  49.  No  original  license  as  master,  mate,  or  pilot  of  any vessel  propelled  in  whole  or  in  part  by  steam,  gas,  fluid, 
naphtha,  alco-vapor,  electric,  or  other  like  motors,  or 
master  or  mate  or  sail  vessels,  shall  be  granted  except  on 
the  official  certificate  of  a  surgeon  of  the  Public  Health 
and  Marine-Hospital  Service  that  the  applicant  is  free 
from  the  defect  Known  as  color  blindness.  No  renewal 
of  license  shall  be  granted  to  any  officer  of  the  classes 
named  who  has  not  Dccn  previously  examined  and  passed 
for  color  blindness:  Provided,  Jiowever,  Tliat  any  person 
that  received  a  license  prior  to  tlie  adoption  of  the  rule 
demanding  a  visual  examination  may  have  such  license 
renewed  for  dayhglit  navigation  only,  provided  there  is 
no  other  \)i\r  to  sucli  renewal:  Provided,  further,  That  any 
person  holding  a  license  as  mate  on  steamers  navigating 
waters  flowing  into  the  Gulf  of  Mexico  and  their  tribu- 

taries issued  prior  to  1905  may  have  sucli  license  renewed 
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without  being  subjected  to  the  examination  for  color  (V,  49) 
blindness. 

Any  person  requiring  examination  for  color  blindness 
who  is  living  at  a  distance  of  100  miles  or  more  from  a 
surgeon  of  the  Public  Health  and  Marine-Hospital  Service 
may  be  examined  for  color  blindness  by  any  reputable 
physician;  and  the  physician  shall  furnish  a  duplicate 
report  of  the  examination  made  upon  the  regulation 
blanks,  one  copy  of  which  shall  be  furnished  the  applicant 
and  the  other  sent  to  the  local  inspectors  of  steam  vessels 

renewal  of  license. 

50.  It  shall  be  the  duty  of  the  officer  in  charge  of  every  §  4405,  r.  s. 
steamer  carrjdng  passengers  to  cause  to  be  prepared  a 
station  bill  for  his  ovm  department,  and  one  also  for  the 

engineer's  department,  in  which  shall  be  assigned  a  post 
or  station  of  duty  for  every  person  employed  on  board 
such  steamer  in  case  of  fire  or  other  disaster;  which  sta- 

tion bills  shall  be  placed  in  the  most  conspicuous  places  on 
board  for  the  observation  of  the  crew.  And  it  shall  be 
the  duty  of  such  master,  or  of  the  mate  or  officer  next  in 
command,  once  at  least  in  each  week,  to  call  all  hands  to 
quarters  and  exercise  them  in  the  discipline,  and  in  the 
unlashing  and  svvinging  out  of  the  lifeboats,  weather  per- 

mitting, and  in  the  use  of  the  fire  pumps  and  all  other 
apparatus  for  the  safety  of  life  on  board  of  such  vessel, 
with  especial  regard  for  the  drill  of  the  crew  in  the  method 

of  adjusting  life-preservers  and  educating  passengers  and 
others  in  this  procedure  and  to  see  that  all  the  equipments 
required  by  law  are  in  complete  working  order  for  imme- 

diate use;  and  the  fact  of  the  exercise  of  the  crew,  as 

herein  contemplated,  shall  be  entered  upon  the  steamer's 
log  book,  stating  the  day  of  the  month  and  hour  v/hen  so 
exercised;  and  it  shall  be  the  duty  of  the  inspectors  to 
require  the  officers  and  crew  of  all  such  vessels  to  per- 

form the  aforesaid  drills  and  discipline  in  the  presence  of 
the  said  inspectors  at  intervals  sufficiently  frequent  to 
assure  the  said  inspectors  by  actual  observation  that  the 
foregoing  requirements  of  this  section  are  complied  with; 

the  master  shall  also  report  monthly  to  the  local  inspect- 
ors the  day  and  date  of  such  exercise  and  drill,  the  con- 

dition of  the  vessel  and  her  equipment,  and  also  the 
number  of  passengers  carried,  and  any  neglect  or  omission 
on  the  part  of  the  officer  in  command  of  such  steamer  to 
strictly  enforce  this  rule  shall  be  deemed  cause  for  the 
suspension  or  revocation  of  the  license  of  such  officer. 

The  general  fire-alarm  signal  shall  be  a  continuous 

rapid  ringing  of  the  ship's  bell  for  a  period  of  not  less 
than  20  seconds,  and  this  signal  shall  not  be'  used  for  any 
other  purpose  whatsoever. 

Three  copies  of  this  section  shall  be  furnished  every 
steamer  carrying  passengers,  to  be  framed  under  glass 
and  posted  in  conspicuous  places  about  the  vessel. 

to  whom  the  applicant 



106 

(V)  51.  It  shall  be  the  duty  of  the  mate  of  every  inland  or 
§  4440, U.S.  river  steamer  carrying  passengers  to  assign  to  deck  or 

steerage  passengers  the  space  they  may  occupy  on  board 

during  the  vo3^age,  and  to  supervise  the  stowage  of  freight 
or  cargo,  and  see  that  the  space  set  apart  for  passengers  is 
not  encroached  upon.  He  shall  also  carefully  examine  all 
packages  of  freight  delivered  on  board  for  shipment,  with 
a  view  to  detect  and  prevent  any  combustible  or  other 
dangerous  articles  prohibited  by  law  being  delivered  on 
board.  Three  copies  of  this  section  shall  be  furnished 
every  steamer  to  which  this  section  applies,  to  be  framed 
under  glass  and  posted  in  conspicuous  places  about  the 
steamer,  one  of  which  shall  be  on  the  main  deck. 

§  4405,R.s.  52.  It  shall  be  the  duty  of  the  master  of  all  loaded 
vessels  to  see  that  all  hatches  are  properly  covered  and 

secured  as  soon  as  practicable  after  leaving  port.  Fail- 
ure by  the  master  of  any  vessel  to  observe  tliis  regulation 

shall  be  sufficient  cause  for  suspension  of  his  license  on 
a  charge  of  inattention  to  his  duty. 

KuLE  VI.— Inspection  of  Steamers. Sec'ticn. 

Annual  inspection  to  be  made  only  on  written  application   1 
Certificates  of  inspection  to  be  issued  for  a  period  of  not  less  than 

one  year   7 
Certificates  of  inspection  and  license,  how  signed   6 
Duty  of  owners  to  notify  inspectors  when  on  dry  dock   5 
Hulls,  inspection  of   4 
Inspection  may  be  made  within  sixty  days  of  expiration  of  current 
certificate   7 

Permit  to  proceed  to  other  ports  for  repairs,  how  issued   7 
Repairs  to  hull  or  machinery,  inspectors  must  be  notified  of   5 
Steamers,  inspectors  may  lawfully  inspect   3 

§4417,  R.s.  1.  The  annual  inspection  of  any  vessel  subject  to  the 
provisions  of  Title  LII,  Revised  Statutes  of  the  United 
States,  must  be  made  only  on  written  application,  pre- 

sented to  the  United  States  local  inspectors  by  the  owner, 
master,  or  authorized  agent  of  the  vessel  to  be  inspected. 
Such  application  must  state  upon  its  face  that  previous 
application  for  inspection  has  not  been  made  to  an}^  other 
board  of  local  inspectors  or  supervising  inspector. 

§  4400, R.s.  2.  Steam  vessels  employed  by  the  Government,  unless 
the  titles  of  the  same  are  actually  vested  in  the  United 
States,  are  not  exempt  from  inspection. 

§ 4417, R.s.  3,  Inspectors  may  lawfully  inspect  within  their  respec- 
tive districts,  upon  proper  application,  any  vessel  run- 
ning upon  the  waters  of  their  district  the  certificate  of 

which  IS  about  to  expire. 
§4417, R.s.  4  jj^  inspection  of  the  hulls  of  vessels,  if  the  in- 

spector shall  not  have  satisfactory  evidence  otherwise  of 
tiie  soundness  of  the  timber,  he  shall  not  give  a  certificate 
until  the  hull  of  the  vessel  shall  be  bored  to  his  satisfaction. 
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5.  Whenever  any  vessel  is  placed  upon  the  dock  for  re-  (VT) 
paks  it  shall  be  the  duty  of  the  master,  owner,  or  agent   §  4417,  r.  s. 
to  report  the  same  to  the  board  of  local  inspectors  of  that 
district,  so  that  a  thorough  inspection  may  by  them  be 
made  to  determine  what  is  necessary  to  make  such  vessel 
seaworthy  if  the  condition  or  age  of  the  vessel,  in  the 
judgment  of  the  inspectors,  renders  such  examination 

necessar}'. 
No  repairs  or  alterations  affecting  the  safety  of  the 

vessel,  either  in  regard  to  hull  or  machiner}^,  shall  be 
made  without  the  knowledge  of  the  local  inspectors. 
Notice  of  such  repairs  and  changes  is  necessary,  even  if 
such  work  does  not  require  the  vessel  to  be  placed  in  a 
dry  dock,  and  even  if  there  are  no  licensed  officers 
attached  to  the  vessel. 

6.  Certificates  of  inspection  signed  by  one  local  in-  §  442i,r.s. 
spector  only  shall  not  be  valid,  nor  shall  the  name  of  a 
regular  inspector  be  substituted  by  that  of  any  other 
person  upon  any  such  certificate.    This  rule  also  applies 
to  licenses. 

7.  Certificates  of  inspection  for  any  period  less  than  one  §      ̂ -  ̂• 
year  shall  not  be  issued,  but  nothing  herein  shall  be  con- 

strued as  preventing  the  revocation  or  suspension  of  cer- 
tificates or  inspection,  in  case  the  same  be  allowed  by  law, 

or  from  preventing  local  inspectors  from  inspecting  ves- 
sels for  renewal  of  certificate,  upon  due  application  in 

writing,  at  any  time  not  exceeding  sixt}^  daj^s  of  expira- 
tion of  current  certificate  of  inspection,  providing  the 

same  can  be  done  without  greater  expense  than  would  be 
incurred  if  taking  place  when  inspection  is  regularly  due, 
and  that  such  inspection  shall  not  interfere  with  other 
inspections  regularly  falling  due  at  the  same  time.  This 
rule,  however,  is  not  to  be  construed  as  preventing  the 
inspection  of  any  vessel  at  an  earlier  period  than  sixty 

days  anterior  to  the  expiration  of  the  vessel's  certificate, 
when  such  vessel  has  been  practically  rebuilt,  or  when  nec- 

essary "for  the  purpose  or  concentrating  the  work  of  the 
inspectors  within  certain  given  periods"  (Department decision  7703,  Aug.  17, 1886,  p.  216,  Manual,  edition  1890) 
for  the  purpose  of  saving  traveling  expenses. 

Local  inspectors  issuing  a  permit  to  any  vessel  to  pro- 
ceed to  other  ports  for  repairs  must  state  upon  the  face 

of  the  same  the  conditions  upon  v.diich  it  is  granted  and 
whether  the  vessel  is  to  be  allowed  to  carry  freight  or 
passengers,  the  quantity  and  number:  Provided,  however, 
That  no  vessel  whose  certificate  has  expired  will  be  per- 

mitted to  carry  passengers  or  freight  while  en  route  to 
another  port  for  repairs. 

WHien,  under  section  4456,  Revised  Statutes  of  the 
United  States,  vessels  obtain  a  permit  from  the  local  in- 

spectors of  a  district  to  go  from  their  district  to  another 
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(VI;  7)  to  make  repairs,  said  local  inspectors  shall  notify  the 
supervising  inspector  of  their  district,  stating  the  repairs 
to  be  made  on  said  vessels.  The  supervising  inspector 
shall  notify  the  supervising  inspector  of  the  district  where 
such  repairs  are  to  be  made,  furnishing  him  a  copy  of  th^ 
report  of  the  inspectors  indicating  the  repairs  ordered  on 
said  vessels. 

KuLE  VII. — Ferryboats. Section. 

Barges  in  tow,  life-saving  equipments  required  v/hen  carrying  pas- 
sengers  5 

Bulkheads  required  on  ferryboats   2 
Cars  on  barges,  doors  and  vestibules  required  to  be  open  when 

transferring  railroad  passengers   5 
Ferry  steamers  transferring  cars  with  passengers,  how  equipped. . .  5 
Ferryboats,  what  constitute   1 
Ferryboats  to  be  confined  to  routes  specified  in  certificate   1 
Ferryboats  may  go  beyond  specified  route,  how   1 
Ferryboats,  bulkheads  required  on    2 
Lifeboats  required  on  ferryboats   3 
Life-preservers  or  floats  required  on  ferryboats   4 

§  4426,R.  s.  1.  Steam  vessels  employed  as  a  means  of  crossing  any 
river,  or  other  similar  water,  in  continuation  of  any  estab- 

lished highway,  shall  be  considered  ferryboats  under  the 
law,  and  the  navigation  of  such  vessels  must  be  confined 
to  the  ferry  routes  specified  in  the  inspection  certificate 
issued;  but  such  vessels  may  be  permitted,  under  excur- 

sion permits,  to  go  beyond  their  authorized  routes  with 
passengers  only,  or  without  such  permit,  to  lighten  or 
relieve  vessels  in  distress. 

§  4426,  R.s.  2.  All  ferryboats  of  more  than  75  gross  tons  carrying 
passengers  for  hire,  whose  construction  is  commenced 
after  December  31,  1908,  shall  be  supplied  with  a  suffi- 

cient number  of  water-tight  bulkheads  to  float  the  vessel 
if  the  largest  compartment  is  filled  with  water. 

3.  All  ferryboats  of  50  gross  tons  or  over  shall  be 
equipped  with  such  lifeboats,  life  rafts,  outside  ladders, 
and  other  means  of  escape,  in  case  of  disaster,  as,  in  the 
opinion  of  the  inspectors,  shall  meet  the  requirements  of 
each  particular  case.  But  in  no  case  shall  the  cubic  feet 
of  boat  capacity  be  less  than  that  provided  in  the  follow- 

ing table: Cubic  feet. 

Ferryboats  of  50  and  not  over  300  gross  tons   120 
Ferryboats  over  300  and  not  over  600  gross  tons   240 
Ferryboats  over  600  gross  tons   360 

Provided,  That  on  ferryboats  of  more  than  300  gross 
tons,  one-half  the  boat  capacity  required  may  be  substi- 

tuted by  its  equivalent  in  approved  life  rafts. 
Ferryboats  of  less  than  50  gross  tons  shall  be  equipped 

with  boats  or  rafts  as  in  the  opinion  of  the  inspectors  may 
be  necessary  in  case  of  disaster  to  secure  the  safety  of  all 
persons  (m  board. 

§  4420,  R.  R.  4  ferryboats  shall  be  equipped  with  a  life-preserver 
(or  float  where  the  same  is  allowed  by  law)  for  every  7 
square  feet  of  passenger  deck  surface  on  single-deck 
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ferryboats  and  for  every  12  square  feet  of  such  deck  sur-    (VII,  4) 
face  on  ferryboats  having  more  than  oTie  j^assenger  deck, 
and  such  hfe-preservers  or  floats  shall  be  distributed  in 
the  most  accessible  places,  where  they  can  be  reached  at 
all  times,  and  it  shall  be  the  duty  of  the  local  inspectors 
to  see  that  ail  the  life-preservers  or  floats  are  marked  with 
the  name  of  the  vessel  having  the  same  on  board. 

All  ferryboats  shall  be  provided  with  the  same  fire  ap- 
paratus required  on  passenger  steamers  of  equal  tonnage. 

o.  All  barges  in  tow  of  steamers  used  for  transferring  §4492,  r.s. 
persons  on  any  lake,  bay,  sound,  or  river  shall  be  provided 
with  the  same  life-saving  appliances  as  required  for  pas- 

senger steamers. 
All  towed  barges  used  for  transferring  railroad  passen- 

ger cars  on  any  lake,  bay,  sound,  or  river,  with  passengers 
in  cars,  shall  be  required  to  have  the  same  life-saving 
appliances  as  required  by  section  17  of  Rule  III. 

All  car  ferry  steamers  engaged  in  transferring  passenger 
cars,  with  passengers  in  cars,  shall  be  equipped  as  ferry- 

boats, excepting  that  the  number  of  life-preservers  re- 
quired shall  equal  the  number  of  persons  carried:  Pro- 

vided,  That  where  wooden  life  floats  are  allowed  by  law 
they  may  be  used  instead  of  life-preservers. 

It  shall  be  the  duty  of  the  master  of  any  such  barge  or 
steamer  to  see  that  all  of  the  doors  of  the  cars  are  unlocked 
and  vestibules  of  the  cars  are  open  while  the  same  are  on 
the  barge  or  steamer  to  allow  the  persons  so  carried  free 
egress  at  all  times. 

Rule  VIII. — Excursion  Steamers  and  Barges. 
Section. 

Barges,  excursion,  life-saving  equipments  required  on   4 
Certificates  of  inspection  must  be  exposed  on  certain  sail  vessels 

and  barges   4 
Lifeboats,  when  required   3 
Officers  required   5 
Passenger  steamers  making  excursions,  additional  equipments  re- 
quired on   2 

Permits,  excursion,  how  issued   1 

1.  If  the  master,  agent,  or  owner  of  any  passenger  or  §4466,r.s. 
ferry  steamer  desires  a  permit  to  engage  in  excursions,  the 
inspectors,  upon  the  written  application  of  such  master, 
agent,  or  owner,  which  application  must  be  accompanied 
by  an  affidavit  that  the  proper  equipment  is  on  board, 
may  issue  the  same,  stating  the  number  of  extra  passengers 
the  boat  may  carry  with  safety,  the  route  she  may  run,  and 
the  kind  and  extra  number  of  life-saving  appliances  with 
which  she  is  provided.  The  permit,  when  used,  must  be 
framed  under  glass  and  exposed  to  the  view  of  the  passen- 

gers, in  connection  with  the  certificate  of  inspection. 
2.  Passenger  steamers  making  excursions  on  the  North-  §  4466,  r.  s. 

ern  and  Northwestern  lakes,  bays,  or  rivers,  or  on  waters 
of  the  Atlantic  and  Pacific  coasts  and  rivers  flowing  into 
the  same,  and  rivers  whose  waters  flow  into  the  Gulf  of 
Mexico,  shall  have,  in  addition  to  their  regular  life-saving 
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(VIII,  2)  equipments,  a  life-preserver  (or  float  where  the  same  is 
allowed  by  law),  made  in  accordance  with  the  rules  of  the 
Board,  or  their  equivalent  in  other  approved  life-saving 
appliances,  for  each  additional  passenger  allowed. 

§  4466,  R.s.  3^  Steamers  making  excureions  under  a  permit  must 
have  at  least  one  lifeboat  or  life  raft,  in  addition  to  the 
ec|uipment  required  by  the  tables,  so  carried  as  to  best 
secure  the  safety  of  those  on  board  in  case  of  disaster. 

AU  barges  carrying  excursions  under  permit  and  in  tow 
shall  be  required  to  carry  a  master,  and  shall  also  carry 
not  less  than  two  competent  men  in  deck  crew  for  each  500 
persons  or  fraction  thereof  carried  on  the  barge. 

§  4492,  R.  s.  4^  Every  barge  carrying  passengers  in  tow  and  engaged 
in  excursions  shall  be  supplied  with  one  life-preserver  or 
one  float  for  each  passenger  carried,  and  must  have  ten 
buckets,  three  axes,  and  two  yawl  boats  of  not  less  than 
100  cubic  feet  capacity  each,  one  of  which  boats  must  be 
manned  and  towed  in  such  manner  as  to  best  afford 
prompt  relief  and  assistance  in  case  of  accident  or  disaster. 

Steamers  or  barges  carr^nng  passengers  on  excursions 
must  have  their  extra  life-saving  appliances  and  equip- 

ments plainly  marked  with  the  vessel's  name,  and  must 
have  the  life-preservers  and  floats  so  distributed  before 
leaving  the  wharf  or  dock  as  to  be  at  all  times  within  easy 
reach  of  the  persons  carried. 

§  4426,  R.  s.  5^  "^^Tien  any  ferryboat  leaves  her  ferry  route  to  engage 
in  excursions  she  shall  be  required  to  carry  the  same  offi- 

cers, crew,  and  equipment  as  required  by  other  excursion 
steamers. 

KuLE  IX. — Duties  of  Inspectoes. 
Section. 

Boilers  inspected,  number  of,  to  be  reported  annually  to  s^apervis- 
ing  inspectors   4 

Boiler  coverings,  removal  of,  at  annual  inspections   6 
Boilers,  shells  of,  to  be  examined  by  local  inspectors   6 
Boilers,  interior  of,  to  be  examined  hy  boiler  inspector   7 
Casualties,  local  board  to  report,  to  supervising  inspectors   11 
Excess  of  steam,  inspectors  to  prosecute  for  carrying   14 
Fire  api)aratus  to  be  tested  by  hull  and  boiler  inspectors  jointly. . .  10 
Hydrostatic  pressure  to  be  taken  by  hull  and  boiler  inspectors   10 
Local  inspectors  to  examine  the  shells  of  boilers   G 
Local  inspectors  of  hulls  and  boilers  to  take  indication  of  hydro- 

static pressure   10 
Lock-up  safety  valves,  when  to  be  placed  on  boilers   14 
Notifications,  how  sent  to  local  inspectors  of  adjoining  districts   3 
Official  records,  when  they  may  be  examined    15 
Reports,  annual,  of  the  supervising  inspectors,  how  and  to  whom 
made   1 

Reports  of  supervising  and  local  inspectors,  how  and  when  made 
public   2 

Reports,  quarterly,  of  local  inspectors,  when,  how,  and  to  whom 
made   12 

Rei)()rts,  alphabetical  list  of  steamers  inspected,  officers  licensed, 
and  when  made   13 

Sounding  apparatus  and  hand  line,  deep  sea,  required  on  certain 
ocean  steamers   10 

Testimony,  when  it  may  be  obtained  through  the  supervising  in- 
spectors  5 

Whistles,  steam,  location  of   9 
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1.  Each  supervising  inspector,  in  his  annual  report  to  (IX) 

the  Board' of  Supervising  Inspectors,  is  required  to  report  §44io,r.s. 
the  number  of  steamers  inspected  in  his  district,  classified 
and  alphabetically  arranged,  stating  when  built,  where 
built,  amount  of  tonnage,  the  number  of  masters,  mates, 
pilots,  and  engineers  licensed,  with  their  grade,  number  of 
issue,  number  of  licenses;  these  lists  to  be  made  on  blanks 
to  be  furnished  by  the  Department.  He  is  also  required 
to  report  all  casualties,  such  report  to  be  made  so  as  to 
accord  in  form  with  the  tabular  statement  published  in 
the  nineteenth  annual  report;  also  any  occurrence  and 
matters  which,  in  his  opinion,  will  add  value  to  the  service 
and  interest  to  the  report. 

Each  supervising  inspector  shall  report  to  the  Super- 
vising Inspector-General,  as  soon  as  practicable  after  the 

end  of  each  fiscal  year,  the  number  of  passengers  carried 
on  passenger  and  ferry  steamers  during  the  fiscal  year. 

2.  No  supervising  inspector  shall  make  his  annual  re-  §4410,  r.s. 
port  public  until  after  the  same  has  been  presented  to  the 
board  of  Supervising  Inspectors,  as  required  by  section 
4410,  Revised  Statutes;  and,  further,  no  local  board,  or 
the  clerk  thereof,  shall  make  public  any  report  without 
the  consent  of  their  supervising  inspector  or  that  of  the 
Supervising  Inspector-General. 

3.  It  shall  be  the  duty  of  the  supervising  inspectors  to  §4411, r.s. 
inform  their  respective  local  boards,  in  writing,  of  their 
decisions  in  cases  of  appeal.    Supervising  inspectors 
granting  license  to  a  vessel  engaged  in  towing  to  carry 
persons  in  addition  to  its  crew,  under  the  act  approved 
July  9,  1886,  shall  notify  the  local  inspectors  in  whose 
jurisdiction  the  steamer  receiving  the  permit  is  engaged, 
and  the  local  inspectors  shall  keep  a  record  of  the  same. 

It  shall  be  the  duty  of  local  inspectors  to  notify  the 
local  inspectors  of  adjoining  districts,  through  the  super- 

vising inspector,  of  all  revocations  or  suspensions  of 
licenses,  and  also  of  the  names  of  all  persons  from  whom 
licenses  have  been  withheld,  the  names  of  all  steam  vessels 
neglecting  or  refusing  to  make  repairs  when  ordered,  and 
the  names  of  all  that  have  been  refused  certificates,  with 

the  reasons  therefor;  and  once  in  each  year  local  inspect- 
ors shall  be  supplied  with  a  list  of  all  licensed  officers, 

which  shall  be  printed  in  the  annual  report  of  the  super- 
vising inspectors. 

4.  It  shall  be  the  duty  of  local  inspectors  to  report  cor-  §  4410,  r.  s. 
rectly  at  the  end  of  the  year,  to  the  supervising  inspectors, 
the  number  of  boilers  inspected  in  each  of  their  local 
districts. 

5.  Whenever  any  inspector  shall  find  it  necessary,  in  §  4405,  r.  s. 
conducting  his  investigations  or  in  the  performance  of  any 
of  his  duties,  to  obtain  testimony  from  the  inspectors  of 
other  districts,  he  shall  request  the  same  through  the 
supervising  inspector. 

6.  Local  inspectors,  at  their  annual  inspections  of  steam  §  ̂ - 
boilers,  shall  remove  from  the  surface  of  such  boilers  as 
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(IX,  6)  are  covered  so  much  of  said  covering  as  may  be  neces- 
sary to  enable  them  to  examine  parts  of  the  boilers  which 

can  not  be  properly  examined  from  the  inside,  and  shall 
examine  in  a  thorough  and  careful  manner,  when  practica- 

ble, either  externally  or  internally,  all  parts  of  the  shell 
of  every  boiler;  and  the  masters,  engineers,  and  owners 
of  every  steam  vessel  shall  afford  every  facility  necessary 
to  carry  out  in  the  most  effective  and  efficient  manner  the 
provisions  of  this  section,  and  in  no  case  shall  an  interme- 

diate inspection  be  deemed  any  part  of  the  regular  annual 
inspection. 

§§  4405,  4417,  7.  It  shall  be  the  duty  of  local  inspectors  of  boilers  to 
4418,  R.  s.  thoroughly  examine  the  interior  of  all  boilers  when  it  is 

practicable  to  do  so,  to  see  that  the  braces  are  in  place  and 
of  proper  size,  and  to  determine  whether  the  boilers  are 
in  good  condition,  before  granting  a  certificate  of  inspec- 

tion, such  examinations  to  be  made  after  the  hydrostatic 
pressure  has  been  applied. 

§4405,  R.s  8.  It  shall  also  be  the  duty  of  the  inspectors  to  compel 
all  floating  structures,  such  as  steam  elevators  (propelled 
by  their  own  motive  power),  to  have  their  whistles  located 
on  the  front  side  of  such  superstructures  having  an  eleva- 

tion higher  than  the  pilot  house  of  the  vessels. 
9.  All  steam  whistles  shall  be  placed  not  less  than  6 

feet  above  the  top  of  the  pilot  house  of  steam  vessels 
where  the  height  of  the  smoKestack  will  admit  the  attach- 

ment of  same  below  its  top,  when  not  hinged  for  passing 
under  bridges,  except  upon  steamers  navigating  the  Red 
River  of  the  North,  and  rivers  whose  waters  flow  into  the 
Gulf  of  Mexico,  and  steamers  of  less  than  100  gross  tons, 
whose  steam  whistles  shall  be  placed  not  less  than  2  feet 
above  the  tops  of  their  pilot  houses,  and  all  double-end 
ferry  steamers,  and  steamers  similarly  constructed,  shall 
have  a  steam  whistle  both  fore  and  aft  of  the  smoke  pipe, 
so  that  the  steam,  when  whistle  is  blown,  can  be  seen  from 
either  end  of  steamer;  and  it  shall  be  the  duty  of  inspectors 
to  enforce  this  rule  at  the  annual  inspection. 

§§  4405,  4417,  10-  It  shall  bc  the  duty  of  both  the  hull  and  boiler 

1418,  R.  s'  '  inspectors  to  be  present  when  the  boiler  is  being  tested  by hydrostatic  pressure,  and  the  hull  inspector,  as  well  as  the 
boiler  inspector,  shall  observe  and  note  the  indication 
upon  the  gauge. 

It  shall  also  be  the  duty  of  both  the  hull  and  boiler  in- 
spectors to  examine  all  pumps,  hose,  and  other  fire  appa- 

ratus and  to  see  the  hose  is  subjected  to  a  pressure  of 
100  pounds  to  the  square  inch  and  that  the  hose  couplings 
arc  securely  fastened  in  accordance  with  those  rules. 

It  shall  be  the  (hity  of  all  local  inspectors  to  require  all 
ocean  steamers  of  500  gross  tons  and  upwanl  to  be 
equipned  with  an  ellicient  deep-sea  sounding  apparatus, 
in  addition  to  tlie  ordinary  (l(H^p-sea  liand  lead. 

H-ios,  R.H.  11.  Local  boards  shall  report  forthwith  to  their  super- 
vising inspectors  in  detail  all  accidents  of  a  serious  charac- 

ter— such  as  collisions,  founderings,  sinkings,  fires — and 
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all  other  casualties  of  interest  to  or  affecting  the  steam-   (IX,  11) 
boat  service  in  their  respective  districts. 

12.  Local  boards  shall  report  quarterly  to  their  super-  §44n,R.  s. 
vising  inspectors  all  cases  of  revocation,  suspension,  and 
refusal  of  licenses  to  masters,  mates,  pilots,  and  engineers, 
with  the  reasons  therefor;  all  exammations  into  alleged 
violations  of  the  steamboat  law,  with  their  decisions  there- 

on; steamers  inspected,  with  their  class  and  tonnage; 
steamers  refused  inspection,  their  class  and  tonnage,  and 
the  reasons  for  such  refusal;  steamers  gone  out  of  service, 
with  their  class  and  tonnage;  the  number  of  masters, 
mates,  pilots,  and  engineers  licensed;  grade  of  licenses 
issued  during  the  quarters  ending  March  31,  June  30, 
September  30,  and  December  31  of  each  year. 

The  quarterly  reports  shall  be  made  on  or  immediately 
after  the  5th  day  of  January,  April,  July,  and  October  in 
each  year. 

13.  Inspectors  shall,  on  or  before  the  5th  day  of  Janu-  §44ii,r.s. 
ary  in  each  year,  make  alphabetical  list,  arranged  accord- 

ing to  class  and  grade,  of  names  of  vessels  inspected  dur- 
ing the  year  previous,  with  their  tonnage,  when  and 

where  built,  the  name  and  grade  of  masters,  mates,  pilots, 
and  engineers  licensed,  together  with  all  the  events  affect- 

ing the  Steamboat-Inspection  Service  and  occurring  in 
their  districts,  and  said  facts  shall  be  reported  in  a  tabular 
form  and  according  to  blanks  to  be  furnished  by  the 
Department  of  Commerce  and  Labor. 

14.  When  it  is  known  or  comes  to  the  knowledge  of  the  §§  4418,  4437, 

local  inspectors  that  any  steam  vessel  is  or  has  been  carry-  ̂ '  ̂' 
ing  an  excess  of  steam  beyond  that  which  is  allowed  by 
her  certificate  of  inspection,  the  local  inspectors  in  whose 
district  said  steamer  is  being  navigated,  in  addition  to  re- 

porting the  fact  to  the  United  States  district  attorney  for 
prosecution  under  section  4437,  Revised  Statutes  of  the 
United  States,  shall  require  the  owner  or  owners  of  said 
steamer  to  place  on  the  boiler  of  said  steamer  a  lockup 
safety  vaJve  that  will  prevent  the  carrying  of  an  excess 
of  steam  and  shall  be  under  the  control  of  said  local  in- 
spectors. 

On  the  placing  of  a  lockup  safety  valve  upon  any  boiler, 
it  shall  be  the  duty  of  the  engineer  in  charge  of  same  to 
blow  or  cause  the  said  valve  to  blow  off  steam  at  least 
once  in  each  watch  of  six  hours  or  less,  to  determine 
whether  the  valve  is  in  working  order,  and  it  shall  be  the 
duty  of  the  master  of  such  vessel  to  see  that  this  rule  is 
observed,  and  it  shall  be  the  duty  of  the  master  and  engi- 

neer to  report  to  the  local  inspectors  any  failure  of  such 
valve  to  operate. 

In  case  no  such  report  is  made,  and  a  safety  valve  is 
found  that  has  been  tampered  with  or  out  of  order,  the 
license  of  the  engineer  having  such  boiler  in  charge  and 
the  license  of  the  master  of  such  vessel  shall  be  suspended 
or  revoked. 

55692°— 10  8 
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(IX,  14)  It  shall  be  the  duty  of  the  local  inspectors  to  send  a  copy 
of  this  rule  to  every  steamer  in  their  district  when  said 
copies  are  furnished  by  the  Department. 

§44{)6,R.  s.  15.  All  official  records  and  official  documents  on  hie 
in  the  office  of  any  supervising  inspector  or  board  of 
local  inspectors,  after  official  action  thereon  has  been 

concluded,  may  be  open  to  public  inspection  and  exami- 
nation: Provided,  That  such  inspection  or  examination  be 

made  in  the  office  to  which  such  official  records  and 
documents  belong. 

Rule  X. — Miscellaneous. 
Section. 

Bell,  alarm,  required  on  certain  steamers   3 
Code  of  signals  between  pilot  and  engineer  on  certain  waters   10 
Cable  for  communication  required  on  certain  steamers   1 
Draft  of  seagoing  vessels  to  be  recorded  in  log  book   4 
Fog  bell  required   12 
Inflammable  articles,  certain,  prohibited  as  stores  on  passenger 

and  pleasure  steamers   4 
Lights  on  vessels,  unauthorized,  prohibited   14 
Motor  vessels  to  be  provided  with  whistle  blown  by  compressed 

air  or  other  power   2 
Oil  below  a  certain  fire  test  not  allowed  as  stores  on  passenger 
vessels   5 

Refined  petroleum  may  be  carried  under  certain  restrictions   6 
Refined  petroleum,  how  to  put  up  for  shipment   7 
Speaking  tube,  when  required   1 
Signals  between  pilot  and  engineer  on  certain  waters   10 
Searchlight,  flashing  of,  into  pilot  house  of  passing  vessels  for- bidden  11 
Telegraph,  so-called,  may  be  used  between  pilot  house  and  engine room   1 
Telephone  required  between  pilot  house  and  engine  room  on  cer- tain steamers   1 
WTiistles  blown  by  compressed  air  or  other  power  to  be  used  by 

motor  vessels   2 
WTiistles,  steam,  unnecessary  sounding  of,  prohibited   13 
Watchmen  and  lookout  for  ocean  steamers   8 
Watchmen  for  passenger  steamers   9 

§  4405,R.s.  1.  Steamers  using  the  gong  signals  between  the  pilot 
house  and  engine  room  shall  have  a  tube,  of  proper  size, 
so  arranged  as  to  return  the  sound  of  the  gong  to  the  pilot 
house,  and  must  also  be  provided  with  a  speaking  tube  or 
other  device  for  the  purpose  of  conversation  between  pilot 
house  and  engine  room. 

Nothing  in  the  above  shall  be  construed  to  prevent  the 
use  of  the  so-called  telegraph  now  in  use  for  conveying 

^  signals  from  the  pilot  house  to  the  engine  room,  but  in 
all  cases  where  the  telegraph  is  used  the  signal  shall  be 
repeated  back. 

On  steamers  where  the  distance  is  more  than  150  feet 
between  deck  houses,  a  wire  cable  shall  be  stretched 
between  the  deck  houses  at  all  times  when  the  vessel  is 
loacUnl  and  being  navigated,  this  cable  to  be  not  less  than 
5  feet  from  the  deck;  and  there  shall  be  attached  at  all 
tiin(\s  to  the  cable  a  traveller  with  a  line  of  sullicient  con- 

tinuous length  to  insure  its  operation,  in  order  that  com- 
munication between  both  ends  of  the  vessel  may  be  facili- 
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tated  at  all  times.    Failure  to  have  such  cable  stretched     (X,  1) 
and  traveler  attached  at  all  times  when  the  vessel  is 
loaded  and  being  navigated  shall  be  sufficient  cause  for  the 
suspension  of  the  license  of  the  master  or  officer  in  charge. 

On  all  steamers  where  the  distance  is  more  than  150  feet 
between  perpendiculars  of  pilot  house  and  forward  part  of 
the  engine  room,  there  shall  be  communication  by  means 
of  a  telephone  between  the  pilot  house  and  engine  room, 
such  telephone  to  be  installed  in  lieu  of  a  speaking  tube. 

2.  Motor  vessels  of  any  tonnage  other  than  steam  ves-  §4405,  r.s. 
sels  shall  be  provided  with  a  whistle  to  be  blown  by  com- 

pressed air  or  other  power,  to  give  the  necessary  whistle 
signals  to  passing  vessels. 

3.  All  steam  vessels  of  over  100  gross  tons  shall  have  §4405, r.s. 
all  sleeping  accommodations  equipped  with  an  alarm  bell 
unless  there  is  a  watchman  always  on  duty  in  such  apart- 

ment or  the  apartment  is  so  situated  and  arranged  that 
the  inspectors  consider  such  bell  unnecessary  or  dan- 
gerous. 

4.  The  master  of  every  seagoing  vessel  shall,  whenever  §  ̂̂ ^^>  ̂ -  ̂• 
leaving  port,  enter  the  maximum  draft  of  his  vessel  in  the 
log  book. 

5.  None  of  the  inflammable  articles  specified  in  section  §  ̂̂ ''2,  r.  s. 
4472,  Revised  Statutes,  or  oil  that  will  not  stand  a  fire 

test  of  300°  Fahrenheit  shall  be  used  as  stores  on  any 
pleasure  steamer  or  steamer  carrying  passengers,  except 
that  vessels  not  carrying  passengers  for  hire  may  trans- 

port gasoline  or  any  of  the  products  of  petroleum  for  use 
as  a  source  of  motive  power  for  the  motor  boats  or 
launches  of  such  vessels. 

6.  Refined  petroleum  which  will  not  ignite  at  a  tem-  §4472, r.s. 
perature  of  less  than  110°  Fahrenheit  may,  upon  routes 
where  there  is  no  other  practicable  mode  of  transporting 
it,  be  carried  on  passenger  steamers;  but  it  shall  not  be 
lawful  to  receive  on  board  or  transport  any  petroleum 
unless  the  owner  or  master  of  the  steamer  shall  have  first 
received  from  the  inspectors  a  permit  designating  the 
place  or  places  on  such  steamer  in  which  the  same  may  be 
carried  or  stowed,  with  the  further  condition  that  the 
permit  shall  be  conspicuously  posted  on  the  steamer. 

7.  Refined  petroleum  must  not  in  any  case  be  received  §  4472,  r.  s. 
on  board  or  carried  unless  it  is  put  up  in  good  iron-bound 
casks  or  barrels  or  in  good  metallic  cans  or  vessels,  care- 

fully packed  in  boxes,  and  the  casks,  barrels,  or  boxes 

plamly  marked  on  the  heads  thereof  with  the  shipper's 
name,  the  name  of  the  article,  and  the  degree  of  tempera- 

ture (Fahrenheit)  at  which  the  petroleum  will  ignite. 

^  8.  All  steamers  navigating  the  ocean  during  the  night-  §  ̂477,  r.  s. 
time  shall  have  a  lookout  at  or  near  the  bow  and  one 
watchman  in  each  cabin  and  steerage. 

9.  All  passenger  steamers  navigating  rivers,  lakes,  bays,  §      ̂ -  ̂• 
and  sounds  in  the  nighttime  shall  have  a  watchman  on 
each  deck  below  the  hurricane  deck,  including  the  cabins, 
such  as  are  accessible  to  the  passengers  and  crew  when 
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|(X,  9)  under  way;  and  a  lookout  at  the  bow,  excepting  on 
steamboats  navigating  the  waters  emptying  into  the  Gulf 
of  Mexico  having  hurricane  decks  that  terminate  abaft 
the  stem.  Then  the  lookout  shall  be  stationed  on  the 
forward  part  of  such  hurricane  deck,  who  shall  perform  no 
other  duty  between  sunset  and  sunrise. 

§  4405  U.S.  10.  Starting,  stopping,  and  hacHng  signals  for  steam 
vessels  navigating  the  waters  of  tJie  eigMh  and  ninth  super- 

vising inspection  districts,  and  so  much  of  Lalce  Superior 
as  is  included  in  the  fifth  district. 

The  eighth  district  embraces  all  the  waters  of  the  lakes 
north  and  west  of  Lake  Erie,  with  their  tributaries,  except 
the  portion  of  Lake  Superior  which  is  bounded  by  the 
States  of  Minnesota  and  Wisconsin,  and  also  includes  the 
upper  portion  of  the  Illinois  River  down  to  and  including 
Peoria,  111. 

The  ninth  district  embraces  all  the  waters  of  Lakes 

Erie,  Ontario,  Champlain,  Memphremagog,  and  the  river 
St.  Lawrence,  and  their  tributaries. 

There  shall  be  used  between  the  master  or  pilot  and 
engineer  the  following  code  of  signals,  to  be  made  by  bell 
or  whistle,  namely: 
1  whistle  or  1  bell  Go  ahead. 
1  whistle  or  1  bell  Stop. 
2  whistles  or  2  bells  Back. 
3  whistles  or  3  bells  Check. 
4  whistles  or  4  bells  Strong. 
4  whistles  or  4  bells  All  right. 

Two  whistles  or  two  bells  shall  always  mean  back,  irre- 
spective of  other  signals  previously  given. 

The  signals  between  the  pilot  house  and  engine  room  on 
Alaskan  rivers  shall  be  as  follows: 

When  at  rest,  1  jingle  Stand  by. 
1  stroke  of  gong  Ahead  full  speed. 
2  strokes  of  gong  Astern  full  speed. 
1  stroke  of  gong  Stop  when  going- ahead  or  astern. 
1  stroke  of  gong  and  1  jingle  Ahead  half  speed. 
2  strokes  of  gong  and  1  jingle  Astern  half  speed. 
When  going  astern  or  ahead  half  speed,  1  jingle  Full  speed. 
When  going  astern  or  ahead  full  speed,  1  jingle  Half  speed. 
When  going  ahead  or  astern,  any  speed,  2  jingles  Very  slow. 

§4405,R.  s.  11.  Any  master  or  pilot  of  any  steam  vessel  who  shall 
flash  or  caused  to  be  flashed  the  rays  of  the  searchlight  into 
the  pilot  house  of  a  passing  vessel  shall  be  deemed  guilty 
of  misconduct  and  shall  be  liable  to  have  his  license  sus- 

pended or  revoked. 
12.  Tlie  efficient  fog  boll  required  upon  vessels  by  law 

shall  be  held  to  mean  a  bell  not  less  than  8  inches  in  diam- 
eter from  outside  to  outside,  and  constructed  of  bronze  or 

brass  or  other  material  equal  thereto  in  tone  and  volume 
of  sound. 

5  4405, R.s.  13  Unnecessary  sounding  of  tlie  steam  whistle  is  pro- 
hi])it(Ml  within  any  harbor  Jiniits  of  the  ITnited  States. 
Whenever  any  licensed  officer  in  charge  of  any  steamer 
authorizes  or  permits  such  unnecessary  whistling,  upon 
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conviction  thereof  before  any  board  of  inspectors  having    (X,  13) 
jurisdiction  such  officer  shall  be  suspended  from  acting 
under  his  Hcense  as  the  inspectors  trying  the  case  may 
deem  proper. 

14.  Any  master  or  pilot  of  any  steam  vessel  who  shall  §4450,  r.s. 
authorize  or  permit  the  carrying  of  any  light,  electric  or 
otherwise,  not  required  by  law,  on  the  outside  structure 
of  the  cabin  or  hull  of  the  vessel  that  in  any  way  will 
interfere  with  distinguishing  the  signal  lights  shall,  upon 
conviction  thereof  before  any  board  of  inspectors  having 
jurisdiction,  be  deemed  guilty  of  misconduct  and  shall  be 
liable  to  have  his  license  suspended  or  revoked. 

RULES  OF  PRACTICE  FOR  THE  GOVERNMENT  OF  SUPER- 
VISING AND  LOCAL  INSPECTORS  OF  STEAM  VESSELS  IN 

TRIALS  OF  LICENSED  OFFICERS  OF  VESSELS. 

I.  Application  and  Issue  of  Licenses. 

1 .  Application  for  original  license  shall  be  made  on  the 
f)rescribed  forms,  and  comply  with  the  requirements  of 
aw. 

2.  Inspectors  will  furnish  applicants  with  a  written  or 
printed  notice  of  the  time  and  place  of  examination. 

3.  If  the  inspectors  shall  decline  to  grant  the  applicant 
the  license  asked  for  they  shall  furnish  him  a  statement,  in 
writing,  setting  forth  the  cause  of  their  refusal  to  grant 
the  same. 

II.  Suspension  and  Eevocation  of  Licenses. 

1.  The  inspectors  shall,  when  charges  have  been  duly^J§  ̂ ^^|'  ̂^-^9* 
filed  against  a  licensed  officer  of  vessel,  furnish  the  accused 
with  a  copy  thereof,  setting  forth  specifically  their  char- 

acter and  the  section  of  the  statutes  or  the  rules  of  the 
board  that  have  been  violated. 

2.  Subpoenas  shall  be  in  the  prescribed  form,  one  copy 
of  which  shall  be  furnished  each  witness, 

3.  All  testimony  shall  be  reduced  to  writing.  The  ac- 
cused shall  be  permitted  to  cross-examine  witnesses,  and 

in  case  of  exceptions  to  questions  for  any  cause  the  in- 
spectors shall  note  the  exceptions  in  the  margin  of  the 

deposition.  The  deposition  shall  be  signed  by  the  wit- 
ness and  sworn  to  before  an  officer  authorized  to  admin- 
ister oaths. 

4.  The  accused  may  have  the  hearing  of  the  case  con- 
tinued upon  the  presentation  of  reasons  satisfactory  to 

the  board,  and  the  board  may,  in  like  manner,  continue 
the  hearing  from  daj  to  day. 

5.  During  the  trial  the  witnesses  shall  be  examined 
separat(!ly,  but  if  the  accused  is  also  a  witness  he  shall  not 
be  subject  to  this  rule. 
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(II)  6.  At  any  time  before  the  conclusion  of  the  evidence 
the  charge  or  charges,  if  being  tried  on  charges,  may  be 
amended,  notice  of  said  amendment  being  furnished  to  the 
accused  of  the  nature  of  such  amendment,  but  no  amend- 

ment shall  be  permitted  after  the  conclusion  of  the 
evidence. 

7.  Where  the  witnesses  reside  in  a  district  other  than 
that  in  which  the  accused  is  being  tried,  a  certified  copy 
of  the  charges,  together  with  such  interrogatories  as  the 
inspectors  desire  to  propound,  may  be  forwarded  to  the 
inspectors  of  the  district  where  the  witnesses  reside,  and 
said  inspectors  shall  examine  the  witnesses  in  the  same 
manner  as  prescril)ed  in  section  3  of  this  rule. 

8.  The  testimony  thus  taken  shall  be  forwarded  to  the 
inspectors  investigating  the  case  and  read  as  evidence  in 
the  cause,  the  same  as  though  such  testimony  had  been 
taken  by  the  inspectors  trying  the  same. 

9.  The  inspectors  will  furnish  the  accused  with  a  state- 
ment in  writing  of  their  finding  in  the  premises. 

III.  Appeal  to  Supervising  Inspectors. 

§  4452,  R.  s.  1 .  The  supervising  inspector,  upon  notice  of  an  appeal 
from  the  decision  of  the  local  board,  provided  said  notice 
of  appeal  shall  be  made  within  thirty  days  from  the  date 
of  the  decision  of  the  local  board,  shall  give  notice  in  writ- 

ing to  said  local  board  to  forward  a  certified  copy  of  their 
decision,  together  with  the  charges  and  all  evidence  in 
writing  on  file  in  their  office. 

2.  The  supervising  inspector  shall  then  proceed  to  in- 
vestigate the  case  under  the  same  rules  prescribed  for  the 

trial  of  the  accused  by  the  local  board. 
3.  The  testimony  taken  before  the  local  board  may  be 

considered  by  the  supervising  inspector  for  the  purpose 
of  determining  whether  the  finding  of  the  local  board  is 
justified  by  the  evidence,  and  he  shall  have  power  to  re- 

mand the  same  for  explanation  or  correction. 
4.  Upon  the  conclusion  of  the  case  the  supervising  in- 

spector shall  furnish  the  appellant  with  a  notice  of  his 
finding  in  like  manner  as  prescribed  for  local  inspectors. 



APPENDIX. 

The  following  formulas,  equivalent  to  those  of  the  British  Board  of 
Trade,  are  given  for  the  determination  of  the  pitch,  distance  between 
rows  of  rivets,  diagonal  pitch,  maximum  pitch,  and  distance  from  cen- 

ters of  rivets  to  edge  of  lap  of  single  and  double  riveted  lap  joints,  for 
both  iron  and  steel  boilers: 

Let  p  =  greatest  pitch  of  rivets  in  inches, 
n  =  number  of  rivets  in  one  pitch. 
Pd=  diagonal  pitch  in  inches. 
d  =  diameter  of  rivets  in  inches. 
T  =  thickness  of  plate  in  inches. 
V  =  distance  between  row^s  of  rivets  in  inches. 
E  =  distance  from  edge  of  plate  to  center  of  rivet  in  inches. 

.     TO  DETERMINE  THE  PITCH. 

Iron  plates  and  iron  rivets : 
d2x.7854xn  , 

p  =  +  d. 

Example,  first,  for  single-riveted  joint:  Given,  thickness  of  plate 
(T)  =  \  inch,  diameter  of  rivet  (d)  =  I  inch.  In  this  case  n=  1.  Re- 

quired the  pitch. 
Substituting  in  formula,  and  performing  operation  indicated, 

Pitch  =  —  T  +  o  =  2.077  mches. 
2  O 

Example  for  double-riveted  joint:  Given,  t  =  ̂   inch  and  d  =  yf  inch. 
In  this  case  n  =  2.    Then — 

,      (H)^X.7854X2  ,  13    _      .  .  , 
Pitch  =  —  1   16  ̂  2.886  inches. 

For  steel  plates  and  steel  rivets : 

2.3  xd^X. 7854  Xn P~  28XT 

Example  for  single-riveted  joint:  Given,  thickness  of  plate  =  \  inch, 
diameter  of  rivet  =  y|  inch.    In  this  case  n=  1. 

^.    .     23x(f|)^X. 7854X1  ^15    ̂         .  , 
Pitch  =   28  X  ̂   +Yg  =  2.071  inches. 

Example  for  double-riveted  joint :  Given,  thickness  of  plate  =  \  inch, 
diameter  of  rivet  =  J  inch.    n  =  2.    Then — 

.     23x(i)^X. 7854X2 ^7    ̂   ̂    .  , 
Pitch  =   28  X  ̂   +  g  =  2.85  inches. 

(119) 
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FOR  DISTANCE  FROM  CENTER  OF  RIVET  TO  EDGE  OF  LAP. 

3xd 

Example:  Given,  diameter  of  rivet  (d)  =  f  inch;  required  the  dis- 
tance from  center  of  rivet  to  edge  of  plate. 

3  X  - E  =  — =  1.312  inches,  for  single  or  double  riveted  lap  joint. 

FOR  DISTANCE  BETWEEN  ROWS  OF  RIVETS. 

The  distance  between  lines'  of  centers  of  rows  of  rivets  for  double, 
chain-riveted  joints  (V)  should  not  be  less  than  twice  the  diameter 
of  rivet,  but  it  is  more  desirable  that  V  should  not  be  less  than 
4d+l 

Example  under  latter  formula:  Given,  diameter  of  rivet  =|-  inch 
then — 

y_(42<iHil_  2.25  inches.  ' 2 

For  ordinary,  double,  zigzag  riveted  joints: 

y_s/(llpH-4d)  (p  +  4d) 10 

Example:  Given,  pitch  =  2.85  inches,  and  diameter  of  rivet  =  |  inch; 
then — 

y^>/(llX2.85  +  4x|)  (2.85  +  4x1)  ̂   ̂   .^^^^^^^ 10 

DIAGONAL  PITCH. 

For  double,  zigzag  riveted  lap  joint.    Iron  and  steel: 

6p  +  4d P^-~To^- 

Example:  Given,  pitch  =  2.85  inches,  and  d  =  |  inch;  then- 

pa  =  (6  X  2.85)  + (4  X -I)  ̂  3  ̂ 6  inches. 

MAXIMUM  PITCHES  FOR  RIVETED  LAP  JOINTS. 

For  single-riveted  lap  joints: 

Maximum  i)itch=  (1.31  xT)  +  If. 

For  double-riveted  hip  joints: 

Maximum  pitch  =  (2. 02  x  T)  +  1  § . 
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Example:  Given,  a  thickness  of  plate  =  4  inch,  required  the  maxi- 
mum pitch  allowable. 

For  single-riveted  lap  joint: 

Maximum  pitch  =  (1.31  Xi)  +  lf  =  2.28  inches. 

For  double-riveted  lap  joint: 

Maximum  pitch  =  (2.62  x  i)  +  If  =  2.935  inches. 

The  following  tables,  taken  from  the  handbook  of  Thomas  W. 
Traill,  entitled  Boilers,  Marine  and  Land;  Their  Construction  and 
Strength,  may  be  taken  for  use  in  single  and  double  riveted  joints  as 
approximating  the  formulas  of  the  British  Board  of  Trade  for  such 
joints. 

To  determine  the  pitch  of  rivets  from  the  above  formulas,  use  the 
diameter  and  area  of  the  rivet  holes.  The  diameter  of  the  rivets  as 
given  in  the  following  tables  is  the  diameter  of  the  driven  rivet. 

Any  riveted  joint  will  be  allowed  when  it  is  constructed  so  as  to 
give  an  equal  percentage  of  strength  to  that  obtained  by  the  use  of 
the  formula  given. 
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IRON  PLATES  AND  IRON  RIVETS. 

SINGLE-RIYETED  LAP  JOINTS. 

Thickness  of 

plates. 

Diameter  of 
rivets. Pitch  of  rivets. L  enter  or  riv- ets to  edge  of 

plates. 
T d E 

1 4 f 1.  524 .937 9 M 1.  600 .984 xi 1.  676 1.031 
1  1 

"32 

M 1.  753 1.  078 
3 8 1 1.  829 1. 125 

If 1.  905 1. 171 

J_3 

1  6 1.  981 1.  218 
1  5 
3  2 27 32 2.036 1.  265 

I 2.077 1.  312 
H 2. 120 1.  359 1  5 

T6" 

2. 164 1.  406 

45. 

I2 

3  1 
3T 2.  210 1.  453 

t 1 2.  256 1.  500 

li 2.  304 1.546 

■H 

2.  352 1.  593 

M 

ll^ 

2.  400 1.  640 
I 

IJ 

2.  450 1.  6S7 

H 

1^ 

2.  500 1.  734 

IfV 

2.  550 1.  781 
2  7 3  2 

1  7 

2.  601 1.828 

I u 2.  652 1.875 

29 3  2 2.  703 1.  921 

2.  755 
I.  9(iS 



123 

IRON  PLATES  AND  IRON  RIVETS. 

DOUBLE-RIVETED  LAP  JOINTS. 
ZIGZAG  RIVETING. CHAIN  RIVETING. 

(t)  4" 

o  -
e- 

Thickness Diameter Pitch  of 
Center  of 
rivets  to 

Distance  between  rows 
of  rivets. 

of  plates. of  rivets. rivets. 
edge  of 

plates. 

Zigzag 

riveting. Chain riveting. 

T d P E V V 

5. 
2.272 .  937 1.  145 1.  750 

-H 

3  2 2.  386 .  984 1.202 1.812 
1 

1  6- 

2.500 1.031 ±.  ZDU i.  o/ 0 

0  2 2.  613 1.078 1.317 1.937 

2.  727 1. 125 1.  374 2.000 
If 2.  826 1. 171 1.426 2.062 

i 2.886 1.  218 1.  465 2.  125 

1  7 TI 2.  948 1.  265 1.  504 2. 187 
9 T6 3.013 1.312 1.544 2.  250 

fl 3.  079 1.359 1.585 2.312 

15. 1  6 3. 146 1.406 1.  626 2.375 

3  1 Ta 3.  215 1.453 1.  667 2.437 

H 1 3.  284 L  500 1.709 2.  500 
2  3 T2 3.  355 1.546 1.  751 2.  562 

i 3.426 1.593 1.794 2.625 

M 3.  498 1.  640 1.  836 2.  687 
ii 

IJ 

3.  571 1.687 1.879 2.  750 

M 3.  645 1.  734 1.923 2.812 

1^ 

3.  718 1.  781 
1.966 2.875 

3.  793 1.828 2.009 2.937 

H 

li 

3.  867 1.  875 2.053 3.  000 
li 3.  942 1.921 2.  096 

3.062 
1 

1^ 

4.018 1.968 2.  140 3. 125 
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STEEL  PLATES  AND  STEEL  RIVETS, 

SINGLE-RIVETED  LAP  JOINTS. 

(!) 

Thickness  of 

plates. 

Diameter  of 
rivets. 

Pitch  of 
rivets. 

Center  of ets  to  edg 

plates 
T d T) E 

4 
xi i.  ObJ i.  Uoi 

Q 
T2 

2  3 
32 1.  633 1.  078 

K TS 1 1.  704 1. 125 
1 1 

-si 

3  5 1.  7/0 1.  i/i 

3. 8 
1  3 L  846 ,  1.218 

if L  917 1.  265 
7 i 1.  988 1.  312 

29 
3T 

2.  036 1.  359 1  5 1  6 2.  071 1.406 
1  7 3  1 2. 108 1.453 

1 2. 146 1.  500 
2. 186 1.  546 

f 2.  227 1.  593 
2.  269 1.  640 

n 2.  312 L  687 

I-I 
2.  356 1.  734 

1^ 

2.  400 1.  781 
M 2.  445 1.  828 

11 

2.  500 1.  875 
H 

lA- 

2.  562 
1.  921 

1 

lA 

2.  625 1.  968 

H 

iH- 

2.  687 2.015 
il 

12 

2.  750 2.  062 
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STEEL  PLATES  AND  STEEL  RIVETS. 

DOUBLE-RIVETED  LAP  JOINTS. 
ZIGZAG  RIVETING. CHAIN  RIVETING. 

o  
-e-- 

Thickness Diameter Pitch  of 
veuLer  oi 
rivets  to 

Distance  between  rows 
of  rivets. 

of  plates. of  rivets. rivets. 
edge  of 

plates. 
riveting. Chain riveting. 

T d v r E V V 

5 

TS- 

1 1 T% 9  9Q1 ±.  uol 1.  187 1.  875 

1 1 T2 2  3 
32 

z.  oyo 1.  U/o 1.  240 1.937 

3 8 3 X 9  t%nn z.  ouu 1    1 9CC 
1.  izo 1.  295 2.  000 

1  3 
it 2  5 i.  i/i 1.  349 2.  062 

n 2.  708 1.  218 1.  403 2. 125 
2.  803 1.  265 1.  453 2.  187 
2.  850 1.  312 1.  487 2.  250 

n fl 2.  900 1.  359 1.  522 2.  312 
0 

TB" 

2.  953 1.  406 1.  558 2.  375 

M 3.  008 1.453 1.  595 2.  437 

8 1 3.  0G4 1.  500 1.  631 2.  500 
3. 122 1.  546 1.  669 2.  562 

iiV 

3. 181 1.593 1.  707 2.  625 
2  3 

1/. 

3.  241 1.  640 1.  745 2.  687 

i| 

3.  302 1.  687 1.  784 2.  750 

1-5- 
3.  364 1.  734 L  823 2.  812 

1  3 

16' 

3.  427 L  781 1.  863 2.  875 

3.  490 1.  828 1.  902 2.  937 

I u 3.  554 1.875 1.  942 3.  000 

\\ 3.  618 1.  921 L  981 3.  062 
il 3.  683 1.  968 2.  021 3. 125 

M 3.  748 2.  015 2.  061 
3. 187 

1 

If 

3.  814 2.  062 2. 102 3.  250 

jS. 





RULES  OF  ORDEE. 

[Adopted  at  the  special  meeting  held  June,  1871;  amended  January  29,  1885.] 

I.  The  president  shall  take  the  chair  at  the  hour  appointed,  a 
quorum  being  present,  and  shall  call  the  Board  to  order,  when  the 
secretary  shall  read  the  proceedings  of  the  preceding  day,  which,  if 
correct,  shall  be  approved,  and  the  following  order  of  business  be 
observed : 

First.  Presentation  of  communications  by  districts. 
Second.  Motions  and  resolutions. 
Third.  Presentation  of  memorials  and  petitions. 
Fourth.  Reports  of  committees  of  the  Board. 
Fifth.  Miscellaneous  business. 

II.  The  president  shall  preserve  decorum  and  order;  he  shall  pro- 
nounce the  decision  of  the  Board  on  all  subjects,  and  shall  decide  all 

questions  of  order  without  debate,  unless,  entertaining  doubts  on  the 
point  of  order  raised,  he  may  call  for  the  sense  of  the  Board;  he  may 
speak  on  points  of  order  only,  rising  from  his  seat ;  he  may  also  on  any 
other  occasion  call  any  member  to  the  chair,  and  while  on  the  floor 
he  shall  have  the  privilege  of  entering  into  any  debate  on  any  ques- 

tion before  the  Board;  such  substitution,  however,  shall  not  extend 
beyond  an  adjournment.  An  appeal  may  be  made  from  the  decision 
of  the  president  by  any  two  members,  on  which  no  member  shall 
speak  more  than  once  without  leave  of  the  Board. 

III.  Any  member  who  shall  deliver  his  opinion  or  speak  in  any 
debate  shall  rise  in  his  place  and  respectfully  address  the  president, 
and  shall  confine  himself  to  the  question  under  debate,  and  avoid 
personality.  If  two  or  more  members  rise  to  speak  at  the  same  time, 
the  president  shall  decide  who  shall  speak  first. 

IV.  No  member  shall  speak  more  than  twice  on  the  same  question 
without  leave  of  the  Board ;  nor  more  than  once  until  every  member 
choosing  to  do  so  shall  have  spoken. 

V.  If  a  member,  while  speaking,  is  called  to  order  by  the  president 
or  by  any  other  member,  he  shall  cease  speaking  until  it  is  determined 
whether  he  is  in  order  or  not,  and  the  objectionable  words  shall,  if 
required,  be  reduced  to  WTiting. 

VI.  No  motion  shall  be  debated  or  open  for  discussion  or  decision 
until  the  same  has  been  seconded,  and  it  shall  be  reduced  to  writing 
if  desired  by  the  president  or  any  member. 

VII.  Wlien  a  question  is  before  the  Board  no  motion  shall  be 
received  but  to  adjourn,  to  lay  on  the  table,  to  postpone  indefinitely, 
to  postpone  to  a  certain  da}^,  to  commit,  to  amend;  which  several 
motions  sliall  have  precedence  in  the  order  they  here  stand  arranged. 

VIII.  A  motion  to  adjourn  shall  always  be  in  order,  and  shall  be 
decided  without  debate.  When  a  question  is  postponed  indefinitely, 
the  same  shall  not  be  acted  upon  again  or  reconsidered  during  the 
session  of  the  Board. 

(127) 
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IX.  When  the  yeas  and  nays  shall  be  called  on  any  question,  which 
may  be  done  when  three  members  require  it,  the  secretary  shall  call 
the  names  of  the  members  by  districts,  commencing  with  the  first, 
when  the  members  present  shall  answer  affirmatively  or  negatively  as 
their  names  are  called,  unless  they  shall  be  excused  by  the  Board: 
Provided,  however,  That  the  yeas  and  nays  shall  always  be  called  upon 
the  adoption  of  a  rule  or  device  requirmg  the  approval  of  the  Secre- 

tary of  Commerce  and  Labor.  The  absentees  and  those  not  voting 
shall  also  be  recorded. 

X.  Any  member  may  call  for  the  division  of  a  question  when  the 
sense  will  admit  of  it. 

XI.  Wlien  a  blank  is  to  be  filled,  and  different  sums,  numbers,  or 
times  shall  be  proposed,  the  question  shall  first  be  taken  on  the  highest 
sum  or  number  and  on  the  longest  or  latest  time. 

XII.  Wlien  the  reading  of  any  paper  or  other  matter  is  called  for, 
and  the  same  is  objected  to  by  any  member,  it  shall  be  determined  by 
a  vote  of  the  Board. 

XIII.  Every  member  of  the  Board  present  shall  vote  on  all  ques- 
tions unless  excused  by  the  Board  and  all  questions  shaU  be  decided 

by  a  majority  of  votes,  except  in  cases  otherwise  provided. 
XIV.  No  motion  for  reconsideration  shall  be  received  unless  made 

by  a  member  and  seconded  by  another  who  voted  in  the  majority  on 
the  question. 

XV.  All  committees  shall  be  appointed  by  the  president  unless 
otherwise  ordered  by  the  Board  on  motion,  in  which  case  they  may  be 
appointed  by  ballot  or  viva  voce. 

XIV.  Before  putting  the  question  the  president  shall  ask:  ''Is  the 
Board  ready  for  the  question?^'  If  no  member  rise  to  speak,  and  a 
majority  of  the  Board  are  ready  for  the  question,  the  president  shall 
put  the  question;  and  after  doing  so,  no  member  shall  speak  upon  it. 

XVII.  If  a  pending  question  be  lost  by  adjournment  of  the  Board 
and  revived  on  the  succeeding  day,  no  member  who  shall  have  spoken 
upon  it  twice  on  the  preceding  day  shall  be  permitted  again  to  speak 
on  it  without  leave. 

XVIII.  Wlien  a  motion  is  made  to  lay  on  the  table,  the  question 
shall  be  taken  without  debate. 

XIX.  Any  one  or  more  of  the  foregoing  standing  rules  may^  be 
altered  or  amended  when  a  majority  of  the  Board  shall  so  determine, 
provided  a  motion  to  alter,  amend,  or  change  shall  have  been  at  least 
one  day  before  the  Board. 
XX.  All  cases  of  order  not  herein  provided  for  shall  be  governed, 

in  the  discretion  of  the  Board,  by  the  best  uses  in  like  cases,  particu- 
larly such  as  prevail  in  the  Congress  of  the  United  States. 

XXT.  The  Board  shall,  at  every  session,  elect  one  of  its  members  as 
secretary. 



INSTRUMENTS,  MACHINES,  AND  EQUIPMENTS  APPROVED  FOR 
USE  ON  STEAM  VESSELS. 

[Year  iu  which  approved  is  given  in  parentheses.] 

LIFE  RAFTS. 

American  Flexible  Life  Raft  Company.  (1877.) 
Ammen  metallic  balsa  or  life  raft.  (1895.) 
Anderson  and  Bailey,  San  Francisco,  Cal.  (1910.) 

M.  A.  Bryson's  deer-hair  life  raft.  (1877.) 
Beasley's  life  raft.  (1881.) 
Hon.  H.  C.  Calkin's,  New  York,  metallic  raft.  (1872.) 
Clark's  life  raft.  (1873.) 
J.  A.  Cone.  (1875.) 

J.  A.  Cone's  life  raft  (Drein  &  Son),  Wilmington,  Del.  (1886.) 
Columbia  life  raft,  Churchman  &  Groves,  Philadelphia,  Pa.  (1886.) 

Chamber's  life  raft.  (1888.) 
Carley  life  float,  Carley  Life  Float  Company,  M.  T.  Whiton,  presi- 

dent. (1901.) 

Davis's  life  raft.  (1877.) 
Frazee  Life  Raft  Company,  New  York,  metallic  raft.  (1872.) 
Griffith  life  raft.  (1890.) 

Edwin  A.  Hay's  life  raft.  (1883.) 
Emmett  Harding's  combined  life  raft  and  settee,  when  cylinders, 

are  constructed  of  metal.  (1884.) 
Hussey  life  raft.  (1894.) 
O.  R.  Ingersoll,  New  York,  metallic  raft.  (1872.) 

O.  R.  Ingersoll's  life  raft,  canvas  cylinders  covered  with  rattan,, 
when  provided  with  cross  braces  and  air-tight  valves  for  determining 
its  air-tight  condition.  (1884.) 

O.  R.  Ingersoll's  life  raft,  composed  of  two  cylinders  made  of  cane 
and  filled  with  block  cork.  (1887.) 

David  Kahnweiler's  metallic  life  raft.  (1888.) 
Le  Due  Tule  Improvement  Company's  life  raft,  San  Francisco,  CaL. (1886.) 
Lane  and  De  Groot,  Brooklyn,  N.  Y.,  metallic  life  raft.  (1893.) 
Matson  hfe  raft,  H.  J.  Matson,  Boston,  Mass.  (1909.) 

Miller's  life-saving  raft.  (1881.) 
Moran  Brothers  Company,  Seattle,  Wash.,  metallic  life  raft.  (1906.) 

Ogden's  life  raft.  (1874.) 
Rider's  Hfe  raft.  (1877.) 
Robert  Roberts's  metallic  raft.  (1884.) 
Lewis  H.  Raymond's  hfe  raft.  (1881.) 
L.  H.  Raymond,  the  ''Reliance"  metallic  life  raft.  (1896.) 
W.  vS.  Ray  Manufacturing  Company,  San  Francisco,  Cal.,  metallic 

life  raft.  (1906.) 

John  T.  vSmith's  metallic  life  raft,  when  the  cylinders  are  provided 
with  water-tight  bulkheads  placed  not  over  2  feet  apart.  (1884.) 

55692°— 10  9  (129) 
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John  T.  Smith's  hfe  raft,  when  constructed  of  galvanized  iron  of 
not  less  than  24  wire  gauge,  Birmingham  standard,  in  thickness. 
(1885.) 

Torrey  &  Co.  (1872.) 

Woolsey's  life  buoy.  Rated  for  two  persons,  for  lake,  bay,  and 
river,  when  made,  as  at  present,  of  52  pounds  of  cork,  and  in  that 
proportion  when  containing  a  greater  amount  of  cork.  (1881-1883.) 

F.  H.  Ward's  metallic  folding  life  raft.  (1897.) 
LIFEBOATS. 

Aniello  lifeboat.  (1895.) 

P.  E.  Beaupre,  Metropolis,  111.,  automatic  self-righting  and  bailing 
lifeboat.    (1872.)  - 

Burke,  Wise  &  Co.'s  lifeboat  lowering  and  launcliing  apparatus. 
(1878.) 

Baswitz  lifeboat.  (1897.) 
Berthon  collapsable  Hfeboat.  (1897.) 

Dickinson's  self-righting  lifeboat.  (1881.) 
Dean  &  Co.'s  improved  diagonal  lifeboat.  (1883.) 
Dobbin's  lifeboat.  (1885.) 
Dobbin's  metallic  lifeboat.  (1888.) 
Thomas  Drein  &  Sons,  Wilmington,  Del.,  corrugated  metallic  life- 

boat, when  fitted  with  suitable  bottom  boards  of  usual  form  to  prevent 
the  bulging  of  the  floor  plates  by  falling  timbers.  (1900.) 

J.  Walter  Douglas,  lifeboat.  (1893.) 

Eddy's  patent  sea  lifeboat.  (1883.) 
Englehardt  collapsable  (folding)  lifeboat.  The  Englehardt  Collaps- 

able Lifeboat  Company,  Long  Island  City,  N.  Y.  (1904.) 

George  Judson's  lifeboat.  (1878.) 
O.  R.  Ingersoll,  self-righting  and  self-bailing  lifeboat.  (1887.) 
Mayo  Rescue  lifeboat,  R.  D.  Mayo,  Muskegon,  Mich.  (1901.) 
Mavo  junior  lifeboat,  Robert  D.  Mayo,  jr.,  Hopkins  Station,  Mch. 

(1904.) 

F.  L.  Norton's  lifeboat;  boats  to  be  built  of  yellow  metal.  (1887.) 
W.  J.  Nunan's  lifeboat.  (1897.) 
Richardson's  self-righting  and  self-bailing  lifeboat.  (1884.) 
Mr.  Stoddars's  self-righting  and  self-baiUng  lifeboat.  (1872.) 
Shear's  self-bailing  and  self-righting  boat.  (1873.) 
WiUiam  H.  Ta34or's  lifeboat.  (1894.) 
Myers's  Hfeboat.  (1905.) 

LIFE-PRESERVERS. 

A.  B.  C.  life  belt,  presented  by  The  Lane  &  De  Groot  Company,  New 
York,  N.  Y.  (1909.) 

Bryson's  deer-hair  life-preserver.  (1877.) 
IL  Brunswig,  life-saving  buoy.  (1898). 
Butz  block-cork  life-preserver.  (1905.) 
E.  (/lark,  cork  Hfe- preserver.  (1872.) 
George  Clark,  jr.,  life-preserver.  (1878.) 
Eliza  R.  Cogswell,  life-|)reserver  invented  by,  (1883.) 
James  S.  Dunant's  California  tule  life-preserver,  when  ends  of  tule 

are  bound  with  co[)per  wire.  (1SS4.) 
Godfrey  &  Boyce  s  life-preserver.  (1875.) 



131 

J.  B.  Hamilton's  life-preserver,  Springfield,  Mass.  (1901.) 
Dr.  Charles  Hunt's  life-preserver.  New  York,  N.  Y.  (1907.) 
O.  R.  Inc^ersoll,  cork  life-preserver.  (1872.) 
Kahnweiler's  never-sink  life-preserver.  (1874.) 
D.  Kalmweiler  &  Son's  pressed-cork  life-preserver.  (1894.) 
Le  Due  Tule  Improvement  Company's  life-preserver,  when  ends  of 

tule  are  bound  with  copper  wire.  (1886.) 
C.  M.  Lane  of  the  Lane  &  De  Groot  Company,  Long  Ishmd  City, 

N.  Y.,  the  Ravenswood  life-preserver.  (1904.) 
C.  S.  Merriman,  rubber  life-saving  dress.  (1877.) 
Joseph  K.  McCammon,  the  Le  Due.  (1887.) 
Morrison  Life  Belt  Co.,  St.  Louis,  Mo.,  cork  life-preserver.  (1904.) 
National  Cork  Company,  hfe-preserver.  (1904.) 
Fitch  Reynolds's  cork  life-preserver.  (1879.) 
J.  A.  Seamans,  cork  life-preserver.  (1872.) 
M.  A.  Scott,  cork  life-preserver.  (1872.) 
John  T.  Smith's  life-preserver.  New  York.  (1892.) 
The  Edward  Maynard  life-preserver,  presented  by  John  T.  Smith, 

New  York.  (1887.) 
United  Indurated  Fibre  Co.,  Lockport,  N.  Y.  (1908.) 
Upson- Walton  Company,  solid  cork  life-preservers.  (1905.) 
White  &  Hay's  cork  life-jacket.  (1878.) 

LINE-CARRYING  GUNS  AND  PROJECTILES. 

Cunningham  self-line- carrying  rocket.  (1890.) 
Cunningham  small  rocket  for  vessels  of  500  tons  and  over  100  tons. 

(October  9,  1891.) 

Hunt's  line-carrying  gun,  large.  (1890.) 
Hunt's  line-carrying  gun,  small.  May  be  used  on  all  vessels  from 100  to  500  tons.  (1890.) 
Hunt  gun,  No.  2,  20  inches  long,  2|  inches  diameter  of  bore.  May 

be  used  on  steam  vessels  from  100  to  500  tons  when  the  gun  is  con- 
structed in  all  its  parts  of  material  same  as  used  in  the  large  Hunt  gun 

already  approved  by  this  Board.  (1893.) 
International  line-carrying  gun  No.  3,  George  Murch,  New  York, 

N.  Y.  (1909.) 

Lyle  line-carrying  gun.  (1890.) 
Lyle  life-saving  shoulder  gun  may  be  used  on  all  vessels  not  exceed- 

ing 300  gross  tons.  (1906.) 
Gun  and  self-anchoring  projectile  carrying  a  life  line,  presented  by 

Meyer  &  Rogers,  Seattle,  Wash.  (1907.) 
Meyer-Rogers  line-carrying  gun  No.  2,  Meyer-Rogers  Projectile 

Company,  New  York,  N.  Y.  (1909.) 
Equipment  for  the  Meyer-Rogers  line-carrying  guns  Nos.  1  and 

2,  Meyer-Rogers  Projectile  Company,  New  York,  N.  Y.  (1909.) 
Semple  line  shot  tracer,  presented  by  John  B.  Semple,  Pittsburg, 

Pa.  (1907.) 
STEAM  PUMPS. 

Coil's  single-suction  steam  siphon,  presented  by  Mr.  Coll,  Pittsburg, Pa.  (1872.) 

Coil's  improved  steam  siphon  pump.  (1874.) 
Hall's  duplex  steam  pump.  (1889.) 
Landsell's  double-suction  steam  siphon,  presented  by  H.  S.  Land- sell,  New  York.  (1872.) 
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A.  Sluthouer,  New  Philadelphia,  Ohio,  fire  and  bilge  pump.  (1872.) 

Sheriff's  steam  siphon  pump.  (1875.) 
Van  Diizen  &  Tift's  steam  jet  pump,  for  use  as  a  steam  fire  pump on  steamers  of  100  tons  and  under.  (1884.) 

SAFETY  YALVES. 

Common  lever  valve.  (1884.) 
H.  G.  Ashton,  East  Cambridge,  Mass.  (1872.) 

Ashcroft's  safety  valve.  (1877.) 
American  Steam  Gauge  Company,  Boston,  Mass.;  American  spring 

safety  valve.  (1885.) 
Adams  spring  safety  valve,  manufactured  by  Thomas  Adams  &  Co., 

Manchester,  England;  presented  by  Luther  D.  Lovekin,  Camden, 
N.  J.  .  (1903.) 

Case  &  Bailey,  Detroit,  Mich.  (1872.) 

Cockburn's  safety  valve.    (1877.)  ^ 
Crosby's  safety  valve.  (1877.) 
George  E.  Colly er,  safety  valve.  (1883.) 
Consolidated  Safety  Valve  Company,  New  York,  N.  Y.;  pop  safety 

valves  (Richardson  &  Co.,  Troy,  N.  Y.,  1872). 
Crosby  &  Meady,  pop  safety  valve.  (1888.) 

J.  M.  Coale's  pop  safety  valve  and  muffler.  (1894.) 
Crane  pop  safety  valve,  presented  by  the  Crane  Company.  (1895.) 
Dry  Dock  Engine  Works,  Detroit,  Mich.  (1873.) 
Spring-loaded  safety  valve,  presented  by  James  W.  ElweU  &  Co., 

New  York,  N.  Y.,  manufactured  by  Lethuillier  &  Pinel,  Rouen, 
France.  (1904.) 

Hodgin's  safety  valve.  (1877.) 
Herreshoff  Manufacturing  Company,  pop  safety  valve.  (1883.) 

Hall's  incased  safety  valve,  when  lever  is  permanently  attached  to 
valve  casing.  (1889.) 

Norman  L.  Hayden,  Columbus,  Ohio,  Tippet  spring  safety  valve. 
(1903.) 

The  N.  L.  Hayden  Mfg.  Co.,  Columbus,  Ohio,  Hercules  spring- 
loaded  safety  valve.  (1904.) 

E.  B.  Kunkle,  spring-loaded  safety-valve.  (1886.) 
I.  T.  Kearns,  pop  safety  valve.  (1893.) 
J.  D.  Lynde,  Phdadelphia,  Pa.  (1872.) 
F.  Lunkenheimer,  safety  valve.  (1888.) 
The  Lunkenheimer  improved  pop  safety  valve.  (1896.) 
Lynde  safety  valve,  J.  E.  Loncrgan  Co.,  Philadelphia,  Pa.  (1910.) 

Morse's  safety  valve.  (1877.) 
A.  Ormc's  safety  valve.  (1877.) 
W.  E.  Piorson,  pop  valve.  (1883.) 

R.  F.  Silliman's  safety  valve.  (1884.) 
Roe  St('j)]iens  Manufacturing  Company,  Detroit,  Mich.,  spring 

safety  valve.  (1892.) 
Star  Brass  Manufacturing  Company,  pop  safety  valve.  (1898.) 

H.  G.  '^^rrout,  King  Iron  Works,  Buli'alo,  N.  Y.,  spring-loaded  safety 
valve,  and  allowed  a  rating  of  2  square  feet  of  grate  surface  of  boiler 
to  1  square  inch  area  of  valve  to  June  1,  1904.  (1885.) 

Utica  ])()p  s}ifety  valve,  presented  })y  the  Utica  Steam  Gauge  Com- 
pany, of  Frankfort,  N.  Y.  (1900.) 
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FIRE  EXTINGUISHERS. 

Liquid  chemical  fire  extinguishers  approved  for  use  on  steamers  car- 
rying passengers,  when  liquid  is  contained  in  copper  cylinders  tested 

and  guaranteed  to  withstand  a  pressure  of  at  least  350  pounds  to  the 
square  inch: 

Accurate  (1905),  Acme  (1905),  Alert  (1909),  Arctic  (1909),  Babcock 
No.  1  (1905),  Badger  (1905),  Bovd  Marine  (1905),  Bradford  (1908), 
Bonner  (1910),  Childs  (1905),  Columbia  (1905),  Competitor  (1905), 
Crescent  (1906),  ̂ Conqueror  (1909),  Diggs  Automatic  (1905),  Diggs 
Upright  (1905),  Ecnarusni  (1905),  Ever  Ready  (tank  made  of  seam- 

less steel,  tested  to  600  pounds  to  square  inch,  1907),  Eastman  (1907), 

Handley's  Cageless  (1905),  Holloway  (1905),  Haywarcl  (1910),  Im- proved Standard  (1905),  Insurance  (1905),  International  (1905), 
Johnston  (1908),  Keystone  (1905),  Ko-Jen-Si  auxiliary  fire  appliance 
(1908),  Kanawha  (1909),  Marine  Rex  (1905),  Metropolitan  (1905), 
MetropoKtan  No.  2  (1905),  Minimax  (1905.  l-|-gallon  machine,  rated 
at  2|  gallons,  1907),  Monarch  (1906),  National  Standard  (1905), 
National  (1906),  New  York  (1907),  Patrol  (1905),  Phoenix  (1905), 
Protector  (1908),  Pyrene  (1908),  Perfect  (size  3,  seamless  steel,  1910), 
Premier  (1910),  Quick  Action  (1905),  Queen  (1907),  Railway  and 
Marine  (1905),  Regina  (1905),  Rex  (1905),  Royal  (1905),  Rescue 
(1910.)  Salvage  (1905),  Standard  (1905),  Stempel  (1905),  Seagrave 
Model  (1908),  Sieben  chemical  fire-extinguishing  hose  nozzle  (1908), 
Safety  (1910),  Success  (3  gallons,  1910),  Underwriters  (1905), 
United  States  (1905),  United  States  2d  style  (19Q5),  Utica  No.  2 
(without  hose,  1905),  Utica  No.  3  (without  hose,  1905),  Utica  No.  7 
(with  stopcock  and  without  hose,  1906),  Utica  No.  8  (with  stopcock 
and  without  hose,  1906),  Universal  (1907),  Victor  (1905),  and  Yost 
(1908). 

Little  Giant  (of  the  pump  type  and  3-gallon  capacity,  1905). 
McLaughhn  chemical  fire  pail,  hermetically  sealed,  of  3  gallons  each; 

2  allowed  for  use  in  lieu  of  one  2i-gallon  chemical  fire  extinguisher 
and  4  in  lieu  of  12  ordinary  water  pails. 

Fire  extinguishers  approved  for  use,  but  not  allowed  as  substitute 
for  the  fire  extinguishers  recjuired  by  section  13,  Rule  IV: 
American  (1905),  Excelsior  (1905),  Ever  Ready  Standpipe  System 

(1907),  EcKpse,  dry  dust  (1909),  Fyricide  (1905),  Motor  Rex  (1905), 
Nevermyss  without  hose  (1905). 

TANKS. 

American  fire-bucket  tank  containing  25  gallons  of  chemical  liquid, 
and  6  10-quart  buckets.  (1909.) 

Safety  fire-bucket  tank.  No.  1  containing  6  10-quart  buckets,  and 
No.  2  containing  6  14-quart  buckets,  with  chemical  preparation. 
(1910.) 
APPARATUS    FOR    EXTINGUISHMENT   OF    FIRE    IN    COMPARTMENTS  OF 

STEAMERS. 

Clayton  fire-cxtinguishing  system.  (1905.) 
Grinnell  automatic  sprinkler.  (1909.) 

LIFEBOAT  DISENGAGING  APPARATUS. 

Boat  automatic  releasing  device,  presented  by  Bouchard  &  Killian, 
Milwaukee,  Wis.  (1909.) 
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Duinkers  boat-releasing  device,  Royal  Dutch  West-India  Mail, 
New  York,  N.  Y.  (1909.) 

Hunt  automatic  boat-releasing  device,  Charles  Hunt,  New  York, 
N.  Y.  (1909.) 

Interisland  disengaging  boat  hook,  presented  by  Capt.  A.  Tullett, 
Honolulu,  Hawaii;  approved  for  use  only  in  Hawaiian  waters.  (1909.) 

Mills  patent  boat-disengaging  gear,  presented  by  WilHam  Mills 
Compan}^  (Limited),  Sunderland,  England.  (1906.) 
Murrav  boat-disengaging  apparatus,  A.  Luckhurst,  New  York, 

N.  Y.  (1909.) 

New  England  Navigation  Company's  standard  boat-disengaging 
gear.  (1906.) 
Eavmond  boat-releasing  apparatus,  presented  by  James  R.  Ray- 

mond, New  York,  N.  Y.  (1906.) 
Boat-detaching  device,  presented  by  Henry  E.  Rottmer,  Washing- 

ton, D.  C,  approved  only  when  installed  with  the  lever  fitted  so  as  to 
be  conveniently  operated  by  the  officer  of  the  boat.  (1906.) 

Randle  patent  boat-disengaging  apparatus,  presented  by  the  New 
York  Shipbuilding  Company,  Camden,  N.  J.  (1907.) 

Semple  &  Ward  boat-disengaging  apparatus,  presented  by  Capt. 
Allen  Luckhurst,  International  Navigation  Company,  New  York, 
N.  Y.  (1907.) 

Boat-detaching  hook,  presented  by  Chas.  E.  Wicks,  Norfolk,  Va. 
(1909.) 

Young's  lifeboat  releasing  device,  presented  by  Kinney  Bros., 
Buffalo,  N.  Y.  (1909.) 

WHISTLES  FOR  MOTOR  VESSELS. 

Electro-corno  whistle,  presented  by  The  Elkhart  Dry  Battery  and 
Signal  Co.,  Elkhart,  Ind.  (1910.) 

Holtzer-Cabot  electric  horn,  The  Holtzer-Cabot  Electric  Com- 
pany Brookline,  Mass.  (1909.) 

Jones  electric  horn,  presented  by  Joseph  W.  Jones,  New  York,  N.  Y. 
(1910.)    Any  other  like  device  equally  efficient  is  allowed  for  use. 
Klaxon  warning  signals,  electric  and  hand  actuated,  for  use  on 

motor  vessels,  presented  by  Miller  R.  Hutchinson,  New  York,  N.  Y. 
(1909.)    Any  other  device  equally  efficient  also  allowed  for  use. 

PIPE  BOILERS. 

[Boilers  and  steam  generators  not  constructed  of  riveted  iron  or  steel  plates,  approved 
under  section  4429,  Revised  Statutes.] 

F.  D.  Althouse,  New  York,  N.  Y.  (1889.) 
F.  S.  Allen,  New  York,  N.  Y.  (1884.) 
Ahny  Water  Tube  Boiler  Company,  Providence,  R.  I.  (Types  A, 

B,  an(l  C,  1890;  types  D  and  E,  1897.) 
George  W.  Arrowsmith,  Fort  Niagara,  N.  Y.  (1894.) 
American  Fire  Engine  (V)mpany,  Cincinnati,  Ohio.  (1900.) 
Authentic  water-tube  boiler,  Bugbee  &  Lavcock,  Chicago,  111. 

(1901.) 
Acme  boiler,  Detroit  Water  Tube  Boiler  Company,  Detroit,  Mich. 

(1902.) 
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J.  L.  Anderson,  Seattle,  Wash.  (1904.) 
A.  Perry  Blivin,  Brooklyn,  N.  Y.  (1885.) 
George  B.  Brayton,  Providence,  R.  I.  (1885.) 
The  Belleville  boiler,  presented  by  Miers  Coryell,  of  New  York. 

(1887.) 
Brigham  &  Markham,  Hartford,  Conn.  (1889.) 

Braggin's,  Rochester  Machine  Tool  Works,  Rochester,  N.  Y. 
(1889.) 

Bowdish,  Skaneateles,  N.  Y.  (1890.) 
John  E.  F.  Bartlett,  Brooklyn,  N.  Y.  (1891.) 
Alfred  Box  &  Co.,  Philadelphia,  Pa.  (1892.) 
Ira  Bradley,  Maiden,  Mass.  (1892.) 
Augustus  Bailey,  Spu^^ten  Duyvil,  N,  Y.  (1893.) 
George  D.  Bower,  Trenton,  N.  J.  (1893.) 
Babcock  &  Wilcox,  New  York,  N.  Y.  (1894.) 

L.  Boyer's  Sons,  New  York,  N.  Y.    (1894,  1901.) 
Buschmann  &  Layman,  Baltimore,  Md.    (1895,  1897.) 
John  Bonner,  Tiburon,  Cal.  (1895.) 
C.  R.  Benton,  Vergennes,  Vt.  (1896.) 
Buckley  patent  water-tube  pipe  boiler,  Rochester  Machine  Tool 

Works,  Rochester,  N.  Y.  (1896.) 
Barr,  Reynolds  &  Co.,  Rochester,  N.  Y. ;  E.  P.  Clapp  boiler  No.  1. 

(1897.) 
George  BoUand,  Pittsburg,  Pa._  (1897.) 
Bretherton  boiler,  James  C.  Wignall,  Philadelphia,  Pa.  (1897.) 
A.  J.  Beach,  Moline,  111.  (1898.) 
Joseph  G.  Brassard,  Central  Falls,  R.  I.  (1898.) 
Edward  Bounds,  Pittsburg,  Pa.  (1898.) 
James  H.  Brown,  Boston,  Mass.  (1898.) 
Barr  &  Creelman,  Rochester,  N.  Y.  (1900.) 
W.  J.  Boland,  Chicago,  111.  (1900.) 
Bugbee  &  Laycock,  Chicago,  111.  Authentic  water-tube  boiler. 

(1901.) 

Barton  Boiler  Company,  Chicago,  111. ;  Barton's  Flash  boiler. (1904.) 
The  Bonson  furnace  boiler,  Chicago,  111.  (1905.) 
Fred  A.  Ballin,  Portland,  Oreg.    (1906;  types  Nos.  2  and  3,  1909.) 
B.  F.  Binnix,  Washington,  D.  C.  (1906.) 
E.  W.  Bailey,  Portsmouth,  Va.  (1907.) 
Barnes  pipe  boiler,  presented  by  Pierre  Barnes,  Seattle,  Wash. 

(1909.) 
C.  II.  Caswell,  Newport,  R.  I.  (1887.) 
Miers  Coryell,  New  York;  the  Belleville  boiler.  (1887.) 
Copeland  boiler,  when  composed  in  all  its  parts  of  wrought  iron, 

copper,  brass,  or  steel;  Northrop  Manufacturing  Company.  (1888.) 
H.  B.  Gumming,  Maiden,  Mass.  (1889.) 
C.  B.  Crowley  &  E.  B.  Browne,  Brookl^m,  N.  Y.  (1889.) 
Clapp  &  Jones  Manufacturing  Company,  Hudson,  N.  Y.  (1889.) 

Crawford  &  Saunier's,  Newark,  N.  J.  CTassaic,"  1890;  ''Gem," 1891.) 

Cruikshahk's,  Providence.  R.  I.  (1890.) 
E.  J.  Copeland.  New  York,  N.  Y.  (1891.) 
'Gary's  steam  generator  changed  from  ''Gray's,"  Providence, R.  I.  (1891.) 
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Edward  S.  Clark,  Boston,  Mass.    (1S91,  1895,  1898.) 
Clonbrock  Steam  Boiler  Company,  Brooklyn,  X.  Y.    (1891,  1902.) 
Clay  &  Torbensen,  Camden,  X.  J.  (1892.) 
Cole  &  Keinhart,  Camden,  X.  J.  (1892.) 
Louis  S.  Clark,  Pittsburg,  Pa.  (1893.) 
A.  E.  Corey,  Allegheny,  Pa.  (1893.) 
Coller  Yacht  and  Engine  Works,  Detroit,  !Mich. ;  Coller  sectional 

boiler.    (1893,  1895.) 
E.  P.  Clark,  Xew  York,  X.  Y.  (1894.) 
The  Coulter  &  McKenzie  Machine  Comnany,  Bridgeport,  Conn. 

(1894.) 
Christiansen  marine  boiler ;  John  A.  Du2:gan,  Boston,  Mass.  (1894.) 
C.  K.  Cowley,  Brooklyn,  X.  Y.  (18950 
BayHes  C.  Clark,  Xeyf  York,  X.  Y.  (1896.) 
J.  F.  Craig,  Toledo,  Ohio;  Craig  water-tube  boilers,  Xos.  1  and  2. 

(1896.) 
E.  P.  Clapp  boiler  Xo.  1;  Barr,  Eeynolds  &  Co.,  Rochester,  X.  Y. 

(189J.) 
William  Cramp  &  Sons,  Philadelphia,  Pa. ;  Yarrow  type  Xo.  2,  and 

Xiclausse  water-tube  boiler.  (1897.) 
W.  T.  Clark,  Boston,  Mass.  (1897.) 
Osceola  Currier,  Xewark,  X.  J.  (1897.) 
E.  P.  Chancellor,  Parkersburg,  W.  Va.  (1898.) 

J.  Castleman,  Brooklyn,  X.  Y.;  T.  F.  Morrin's  pipe  boiler.  (1898.) 
James  Carnegie,  Xew  York,  X.  Y.;  Type  ''B."  (1899.) 
Peter  Cone,  Jacksonyille,  Fla.  (18990 
Ed  Cheetham,  Detroit,  Mich.  (1900.) 
Chas.  R.  Cowley  and  Howell  C.  Cooper,  Everett,  Mass. ;  Cowley  and 

Cooper  boiler.  (1901.) 
Charles  D.  Casad,  Seattle,  Wash.  (1902.) 
C.  B.  Clark,  South  Brewer,  Me.  (1902.) 
B.  F.  Cook,  Fort  Pierce,  Fla.  (1902.) 
E.  J.  Codd,  Baltimore,  Md.;  Smith  patent  boiler.  (1904.) 
Will  F.  Cook,  Oshkosh,  Wis.  (1906.) 
E.  G.  Durant,  for  using  petroleum.  (1888.) 
L.  D.  Dayis,  Erie,  Pa.    (1891,  1894,  1898.) 
Anson  C.  Dearing,  Detroit,  Mich.  (1894.) 
Charles  De  Vore,  Philadelphia,  Pa.  (1894.) 
J.  J.  Driscoll,  Stapleton,  X.  Y.  (1894.) 
George  E.  Dow,  Seattle,  Wash.  (1894.) 
John  A.  Duggan,  Boston,  Mass. ;  Christiansen  marine  boiler.  (1894.) 
J.  W.  Dawson,  Wyandotte,  Mich.  (1895.) 
E.  X.  Drouillard,  Wyandotte,  Mich.;  Drouillard  water-tube  boiler 

Xo.  1.  (1896.) 
Robert  Don,  Stockton,  Cal.    (1897.)  ̂ 
Dearing  water-tube  boiler,  Detroit,  Mich.  (1897.) 
Detroit  Screw  Works,  Detroit,  :Mich.;  Taylor  boiler.  (1898.) 
A.  D.  Davis,  Yonkers,  N.  Y.  (1899.) 
Detroit  Water-Tube  Boiler  Company,  Detroit,  Mich.  (1899.)  The 

''Acme"  boiler.  (1902.) 
W.  E.  Dickey,  Xew  York,  N.  Y.;  porcupine  boiler.  (1902.) 
C.  F.  Davenport,  Brooklyn,  X.  Y.,  assigned  to  Empire  State  Engi- 

nooring  (,\)m])any,  New  York,  X.  Y.  (1904.) 
William  F.  Duval,  Jersey  City,  N.  J.  (1904.) 
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Dobler  boiler  attachment  or  water  heater;  presented  by  W.  R. 
milev,  New  York,  N.  Y.  (1906.) 

F.  W.  Edwards,  Bayonne,  N.  J.  (1899.) 
Benjamin  P.  Emerv,  Kennebunkport,  Me.  (1899.) 
Henry  Ernst,  New  York,  N.  Y.  (1901.) 

A.  C.'^Evans,  Norfolk,  Va.  (1901.) Farnie  &  Geer,  Syracuse,  N.  Y. ;  the  Farnie  boiler,  steam  pressure 
to  be  allowed  on  such  boiler  as  the  bracing  will  entitle  the  same  to 
carry.  (1887.) 

Hugo  L.  Frederick,  copper  boiler.  (1889.) 
Wilham  Flaggs,  Brooldyn,  N.  Y.  (1891.) 
Charles  W.  Foster,  New  Haven,  Conn.    (1892,  1894,  1895.) 
W.  S.  Fairchild,  Newark,  N.  J.  (1892.) 
Walter  B.  Fowler,  La^\Tence,  Mass.  (1892.) 

H.  H.  Frederick,  New^  Orleans,  3  horsepower.  (1893.) 
Thomas  Fearon,  Yonkers,  N.  Y.    (1893,  1895,  1897.) 
Fenlavson  &  Popkins,  Detroit,  Mich.  (1893.) 
John  A.  Flajole,  Bay  City,  Mich.  (1894.) 
Wilham  Flagg,  Bayonne,  N.  J.    (1895,  1898.) 
H.  E.  Frauz,  steam  generator;  presented  by  J.  H.  Mittendorff, 

Washington,  D.  C.  (1895.) 
A.  W.  Finlayson,  Detroit,  Mich.  (1896.) 

Fore  River  Engine  Companv,  We3^mouth,  Mass.  (1897.) 
Samuel  M.  Gray,  Providence,  R.  1.    (1890,  1896.) 
Goodridge  attachment  for  oil  boilers.  (1891.) 

'•'Gem"  boiler,  Crawford  &  Saunier,  Newark,  N.  J.  (1891.) 
J.  M.  Glover,  Baldwin,  Long  Island,  New  York.  (1892.) 
James  S.  Gedeohn,  Cleveland,  Ohio;  pipe  boiler.  (1892.) 
Griswold  pipe  generator,  Henry  Suttor.  (1893.) 
E.  U.  Gibbs,  Elmira,  N.  Y.  (1894.) 
C.  F.  Gallion,  Baltimore,  Md.  (1895.) 
T.  W.  Godwin  &  Co.,  Norfolk,  Va.  (1896.) 
Gas  Engine  and  Power  Company  and  Charles  L.  Seabury  &  Co.^ 

New  York,  N.  Y.  (Types  ̂ ^E,"  ''Alga,"  and  ''Enterprise/'  1898; 
"Kanawha"  type,  1899;  "D  improved"  and  "E  improved,"  1893.) 
See  S — Charles  L.  Seabury  &  Co. 

Siren  Galliher,  Normal,  Ky.  (1898.) 
F.  G.  Gibson,  Dorchester,  Mass.  (1899.) 
Thomas  Gowen,  Seattle,  Wash.  (1908.) 
Herreshoff,  Bristol,  R.  I.    (1873,  1878,  and  1898.) 
S.  P.  Hedges,  Greenport,  N.  Y.    (1885,  1889,  1895.) 
Hazelton  Company,  water-tube  porcupine  boiler.  (1886.) 
V.  R.  Hyde,  Portland,  Oreg.;  the  H.  Statesmen  boiler.  (1886.) 
The  Hartley  boiler;  presented  by  the  Pioneer  Iron  Works,  Brook- 

lyn, N.  Y.  (1887.) 
Hohenstein,  Newark,  N.  J.  (1890.) 
T.  Hansen,  Boston,  Mass.  (1891.) 
E.  Hayes,  Rochester,  N.  Y.  (1891.) 
F.  W.  Hyslop,  New  York,  N.  Y.  (1892.) 
Gardener  C.  Hawkins,  Boston,  Mass.  (1892.) 
H.  J.  Hancock,  New  York,  N.  Y.;  Howard  steam  generator. 

(1893.) 
A.  C.  Harding,  Chicago,  111.  (1893.) 
Henry  Haenel,  St.  Augustine,  Fla.  (1894.) 



138 

George  H.  Holmes,  Gardiner,  Me.  (1894.) 
Hampden  Hyde,  Eochester,  N.  Y.  (1894.) 
Heine  safety  boiler,  by  E.  D.  Meier,  St.  Louis,  Mo.  (1895.) 
George  Harden,  Detroit,  Mich.  (1895.) 
William  H.  Herbertson,  Cadwallader,  Pa.  (1896.) 
Henry  A.  House,  Bridgeport,  Conn.  (1897.) 
Henry  E.  Hull,  Clinton,  Conn.  (1899.) 
George  L.  Haman,  Detroit,  Mich.  (1901.) 
Gordon  H.  Hardie,  Victoria,  British  Columbia.  (1902.) 
C.  W.  Hawkes,  Chicago,  111.  (1906.) 
Frank  A.  Hensley^,  San  Antonio,  Tex.;  porcupine  boiler.  (1906.) 
Hohenstein  marine  boiler;  presented  by  Oil  City  Boiler  Works, 

NewYork,  N.  Y.    (1907.)  ' 
International  Power  Company,  Providence,  R.  I.  (1900.) 

Ernest  A.  John's  boiler.  New  York,  N.  Y.  (1892.) 
J.  B.  Jardine,  San  Francisco,  Cal.  (1894.) 
J.  R.  Jackson,  McKeesport,  Pa.  (1894.) 
W.  E.  Jenkins  and  A.  Stokev,  Tacoma,  Wash.  (1900.) 
Geo.  E.  Jones,  Newark,  N.  J.  (1900.) 
Ernest  N.  Janson,  Washington,  D.  C.  (1901.) 
Johnson  Service  Company,  Milwaukee,  Wis.  (1907.) 
John  R.  Karstendick,  New  Orleans,  La.  (1884.) 
Charles  L.  Kraemer,  New  York,  N.  Y.  (1898.) 
J.  H.  King,  Daytona,  Fla.  (1899.  Modification,  1900,  presented 

by  J.  B.  Sloan,  Jacksonville,  Fla.) 
Chas.  Kellogg,  Athens,  Pa.  (1900.) 
Geo.  Krill  &  Bro.,  Baltimore,  Md.  (1900.) 

Charles  H.  Kimball,  Plattsburg,  N.  Y.;  ''Kaelma"  boiler.  (1902.) 
C.  W.  Krotz,  New  Orleans,  La.  (1903.) 
Keep  &  Co.,  Portland,  Oreg.  (1904.) 
Lidback  Manufacturing  Compan}^,  Portland,  Me.  (1890.) 
J.  Lacroix  and  Ed  Rey,  New  Orleans,  La.    (1892,  1898.) 
Laughlen  &  Co.,  Pittsburg,  Pa.  (1893.) 
John  H.  Lutz,  Michigan  City,  Ind.  (1894.) 
J.  H.  &  J.  D.  Lucas,  St.  Louis,  Mo.  (1895.) 
L.  W.  Loomis,  Carrollton,  111.  (1896.) 
Wilham  H.  C.  Lyons,  Philadelpliia,  Pa.  (1896.) 
Paul  W.  Lichtenberger,  Philadelphia,  Pa.  (1897.) 
Luippold  Bros.,  Buffalo,  N.  Y.  (1897.) 
Geo.  Lawley  &  Son  Corporation,  Boston,  Mass.  (1900.) 
Harry  Lawson,  Jersey  City,  N.  J.  (1900.) 
Joseph  C.  Lesley,  St.  Albans,  Vt.  (1900.) 
S.  C.  Lighthill,  Allegheny,  Pa.  (1900.) 
W.  S.  Lowe,  Lima,  Ohio.  (1900.) 
L.  A.  Langmaid,  Batli,  Me.  (1901.) 
Harry  Lawson,  New  York,  N.  Y.  (1904.) 
U.  G.  Lee,  Chicago,  111.  (1904.) 
liocomotivc  boiler;  ])resented  by  the  Locomobile  (\)m])any  of 

America,  (/liicago,  111.  (1904.) 
E.  W.  Millard,  Troy,  N.  Y.  (1889.) 
C.  B.  Mosher,  Amesbury,  Mass.  (1891.) 

''McQueen"  Imiler;  Sullivan  &  Elder,  Albany,  N.  Y.  (1891.) 
The  Morrin  (■limax  steam  generator,  ('lonbrock  Steam  Boiler  Co., 

Brooklyn,  N.  Y.    (1891.    Improved  boiler,  1902.) 
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T.  F.  Morrill's  pipe  boiler;  J.  Castleman,  Brooklyn,  N.  Y.  (1898.) 
T.  F.  Morrin,  Brooklyn,  N.  Y. ;  horizontal  and  vertical  types  of 

water-tube  boiler.  (1900.) 
Frank  Mahonev,  Nevv  York,  N.  Y. ;  a  horizontal  boiler  and  a  ver- 

tical boiler.  (1892.) 

McBride  Bros.'  boiler,  Philadelphia,  Pa.  (1892.) 
C.  McDonagh,  Hancock,  Mich.  (1892.) 
E.  A.  Magee,  Brooklyn,  N.  Y.  (1893.) 
Joseph  Mohr,  Chicago,  111.  (1893.) 
I.  G.  Morgan,  Seattle,  Wash.  (1894.) 
W.  W.  Moore,  Eugene,  Oreg.  (1894.) 
R.  Munroe  &  Son,  Pittsburg,  Pa.  (1894.) 
E.  D.  Meier,  St.  Louis,  Mo.;  Heine  safety  boiler.  (1895.) 
J.  H.  Mittendorff ,  Washington,  D.  C. :  H.  E.  Frauz  steam  generator 

(1895.) 
W.  J.  McCaffrev  and  Charles  Hilbert,  Sing  Sing,  N.  Y.  (1895.) 
John  Mohr  &  Sons,  Chicago,  111.  (1896.) 
August  Miller,  Jefferson  Parish,  La.  (1897.) 
G.  F.  Marthi,  St.  Joseph,  Mich.  (1897.) 
George  F.  Martin,  Benton  Harbor,  Mich.  (1898.) 
George  H.  Mallett,  West  Chester,  N.  Y.  (1898.) 
J.  W.  McQueen,  Detroit,  Mich.  (1899.) 
Edward  J.  Moore,  Philadelphia,  Pa.  (1899.) 
Tug  MaytTiam,  Houghton,  Mich. ;  copper  fire  furnace,  special  (1899.) 
Walter  MacFarlane,  Seattle,  Wash.  (1900.) 
Marine  Iron  Works,  Chicago,  111.  (1901.) 
Philip  J.  Miller,  Annapolis,  Md.  (1903.) 
James  McCartney,  Mobile,  Ala.  (1904.) 
Charles  D.  Mosher,  Mosher  Water  Tube  Boiler  Company,  New 

York,  N.  Y.,  tvpes  A  and  B.  (1904.) 
The  Yi.  D.  McNaull  water-tube  boiler.    Toledo,  Ohio.  (1905.) 
Miner  flash  steam  generator,  Winthrop  Waite,  New  York,  N.  Y. 

(1907.) 
James  J.  Morris,  Nashville,  Tenn.,  flash  boiler.  (1910.) 
Northrop  Manufacturing  Company;  Copeland  boiler,  when  com- 

posed in  all  its  parts  of  wrought  iron,  copper,  brass,  or  steel.  (1888.) 
Niclausse  water- tube  boiler;  William  Cramp  &  Sons,  Philadelphia, 

Pa.  (1897.) 
New  York  Safety  Steam  Power  Company,  New  York,  N.  Y. ;  the 

Worthington  boiler.    (1891,  1897.) 
New  York  Shipbuilding  Company,  Camden,  N.  J.  (1902.) 
Nott  Marine  boiler,  Nott  Fire  Engine  Company,  Minneapolis,  Minn. 

(1906.) 
Harvey  T.  Nve,  Toledo,  Ohio.  (1908.) 

Ofeldt's,  Newark,  N.  J.  (1889.) 
Marvin  E.  Otis,  Rochester,  N.  Y.  (1891.) 
Wifliam  Oldman,  jr.,  Buffalo,  N.  Y. ;  horizontal  and  vertical  boilers. 

(1896,  1897.) 
Charles  Ogle  and  James  Hall,  Jeffersonville,  Ind.  (1897.) 
F.  W.  Ofeldt  &  Sons,  Brooklyn,  N.  Y.  (1901.) 
James  E.  Orme  and  Henry  II.  Orme,  St.  Paul,  Minn.  (1902.) 
Oil  City  Boiler  Works,  New  York,  N.  Y.;  Hohenstein  marine  boiler. 

(1907.) 
August  Ofeldt,  New  York,  N.  Y. ;  circular  pipe  boiler  and  square 

pipe  boiler.  (1909.) 
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Pioneer  Iron  Works,  Brooklyn,  N.  Y.;  the  Hartley  boiler.  (1887.) 

'Tassaic''  boiler,  Crawford  &  Saunier,  Newark,  N.  J.  (1890.) 
M.  H.  Plunkett,  boiler,  Nos.  1  and  2,  Baltimore,  Md.  (1892.) 
Perkins  &  Richmond,  Grand  Rapids,  Mich.  (1894.) 
Frank  Printz,  New  Orleans,  La.  (1895.) 
Charles  S.  Parker,  Orange,  Tex.  (1895.) 
R.  C.  Price,  Allegheny,  Pa.  (1895.) 
George  E.  &  Charles  A.  Painter,  Pittsburg,  Pa.  (1896.) 
Wiiham  E.  Pliimmer,  jr.,  Buffalo,  N.  Y.  (1896.) 
Joseph  Provuncher,  East  Providence,  R.  I.    (1896,  1898.) 
D.  A.  Park,  Brooklyn,  N.  Y.  (1897.) 
Dr.  E.  L.  Parker,  Detroit,  Mich.  (1898.) 
J.  E.  Parker,  Chicago,  111.  .(1900.) 
Archibald  Pifer,  Braidentown,  Fla.  (1900.) 
Parker  Boiler  Company,  Philadelphia,  Pa.  (1901.) 
Thomas  B.  Perkins,  Grand  Rapids,  Mich.  (1901;  improved  por- 

cupine boiler,  1903.) 
S.  T.  Powers,  New  Orleans,  La. ;  porcupine  boiler.  (1903.) 
Pearson  Manufacturing  Com^pany,  Allegheny,  Pa.;  Pittsburgh 

boiler.    (1904.)  ^ 
Park  water- tube  boiler,  by  the  Aultman  and  Tavlor  Machinery 

Company,  Mansfield,  Ohio.  (1905.) 
E.  E.  Roberts,  New  York.  (1883.) 

Rochester  Machine  Tool  Works,  Rochester,  N.  Y.;  Braggin's  boiler 
(1889,  1894);  Bucklev  patent  water-tube  pipe  boiler  (1896). 

Martin  R.  Ruble,  Newark,  N.  J.  (1891.) 
F.  J.  Robinson,  Detroit,  Mich.    (1891 .) 
D.  Rousseau,  New  York,  N.  Y.  (1894.) 
C.  Reinhardt,  Baltimore,  Md.  (1895.) 
Roberts  water-tube  boiler.  New  York,  N.  Y.  (1883);  improvements 

in  boiler  (1895) ;  tvpes  F,  G,  H,  and  I  (1897). 
J.  B.  Rives,  St.  Paul,  Minn.;  Waterous  boiler.  (1896.) 
Phil  Rohan,  St.  Louis,  Mo.;  Western  water-tube  boiler.  (1898.) 
Jacob  Ruf,  Newark,  N.  J.  (1899.) 
T.  W.  Rucker,  St.  Louis,  Mo.  (1899.) 
Erdix  Rounds,  Owensboro,  Ky.  (1900.) 
A.  L.  Rhodes,  West  Superior,  Wis.  (1902.) 
Racine  Boat  Manufacturing  Company,  Muskegon,  i\Iich.;  Racine 

water-tube  boiler.  (1904.) 
Risdon  Iron  Works,  San  Francisco,  Cal.  (1904.) 
Risdon  Iron  and  Locomotive  Works,  San  Francisco,  Cal.  (1910.) 
Josiah  Robinson,  Watervliet,  N.  Y.  (1904.) 
C.  M.  Raymond  steam  boiler,  The  Dieter  Steam  Engine  Company, 

New  York,  N.Y.  (1905.) 
Charles  G.  Rogers,  water-tube  boiler  (modified  form  Roberts  coil 

boiler),  Pittsburg,  Pa.  (1905.) 
James  J.  Rohan,  St.  Louis,  Mo.  (1908.) 
Charles  A.  Rush,  San  Francisco,  Cal.  (1909.) 
The  Shij)man  boiler,  for  using  i)etroleuni.  (1886.) 
The  II.  Statesmen  boiler,  presented  by  V.  R.  Ilvde,  Portland,  Oreg. 

(1886.) 
James  B.  vStead,  sectional  water-tube  boilers,  Nos.  1  and  3.  (1888.) 
Charles  L.  Seabury,  Nyark,  N.  Y.     (1S89,  1891,  1894,  1895,  1897.) 

See  G,  Gas  Engine  and  Power  Company  and  Charles  L.  Seabury  &  Co. 

W.  J.  Sanderson's,  Syracuse,  N.  Y.  (1890.) 
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Harris  K.  Stroud's,  Hastings,  Minn.  (1890.) 
Sullivan  &  Ehler,  Albany,  N.  Y.;  '^McQueen."  (1891.) 
Thomas  L.  Sturtevant,  Boston,  Mass.    (1891,  1892,  1895.) 
Shortt  Duplex  Boiler  Company,  New  York,  N.  Y.  (1892.) 
W.  D.  Smith,  Detroit,  Mich.  (1892.) 
Henry  Sutter,  Griswoid  pipe  generator  and  Sutter  sectional  porcu- 

pine boiler.  (1893.) 
Stillman  Saunders,  Proyidence,  R.  I.  (1893.) 
Seachrist  &  Parker,  Erie,  Pa.  (1893.) 
Lewis  Saunders,  Lawrence,  Mass.  (1894.) 
Lee  H.  Stevens,  Xew  Albany,  Ind.    (1894,  1895.) 
B.  T.  Squier,  New  York,  N.  Y.  (1895.) 
William  Skelton,  jr.,  Buffalo,  N.  Y.  (1895.) 
Halcyon  Skinner,  Yonkers,  N.  Y.  (1895.) 
Horace  See,  New  York,  N.  Y.  (1895) ;  improvements  Nos.  1  and  2 

(1904). 
Jacob  H.  Smith,  Baltimore,  Md.  (1895.) 
Isaac  E.  Shepardson,  Providence,  R.  1.  (1896.) 
Richard  Snreckels  and  Walter  J.  Wayte,  San  Francisco,  Cal. 

(1898.) 
Charles  Stillwell,  Hampton,  Va.  (1898.) 
Wallace  Stebbins  &  Sons,  Baltimore,  Md.  (1900.) 
The  Schaffer  Machine  and  Manufacturing  Company,  Baltimore, 

Md.  (1902.) 
George  W.  Swartz,  Decatur,  Ala.;  porcupine  boiler.  (1902.) 
Emil  Santsche,  Eureka,  Cal.;  porcupine  boiler.  (1903.) 
Salamandrine  boiler,  manufactured  by  the  Salamandrine  Boiler 

Company,  Newark,  N.  J.;  presented  by  H.  L.  Ricks,  Eureka,  Cal. 
(1903.) 
Schwing  &  Greaud,  Gramercy,  La.  (1904.) 
J.  A.  Shaw,  Newark,  N.  J.  (1904.) 
Smith  patent  boiler,  presented  by  E.  J.  Codd,  Baltimore,  Md. 

(1904.) 
Stickney  safety  steam  generator,  H.  R.  Stickney,  Portland,  Me. 

(1905.) 

Spokane  Machinery  Supply  Co.,  water- tube  boiler.  (1905.) 
Scott  Engine  and  Construction  Co.,  New  York,  N.  Y.    Types  A  and 

B.  (1908.) 
G.  E.  Tregurtha,  Boston,  Mass.    (1890,  1892.) 
Taylor  Bros.,  Trenton,  N.  J.  (1893.) 
B.  Louis  Toquet,  Westport,  Conn.    (1893,  1894.) 
H.  H.  Taylor,  Detroit,  Mich.  (1895.) 
Taylor  boiler,  Detroit  Screw  Works,  Detroit,  Mich.  (1898.) 
Taunton  Automobile  Company,  Taunton,  Mass. ;  porcupine  boiler. 

(1903.), 
Tabrett  &  Lewin,  San  Francisco,  Cal.  (1903.) 
W.  J.  Tierney  and  Wilham  Marquez,  New  Orleans,  La.  (1895.) 
Winthrop  Thayer,  Boston,  Mass.  (1897.) 
Thornycroft  boiler,  Daring  and  Speedy  types.  Thorpe,  Piatt  & 

Co.,  New  York,  N.  Y.  (1897.) 
Thornycroft  boiler,  type  presented  by  Newport  News  Dry  Dock  and 

Ship  Building  Co.,  Newport  News,  Va.  (1910.) 
W.  M.  Towers,  Rome,  Ga.  (1897.) 
W.  C.  Thompson,  Philadelphia,  Pa.  (1897.) 
John  Trasher,  New  Orleans,  La.  (1902.) 
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William  R.  Thropp,  Trenton,  N.  J.  (1906.) 
Towne  water- tube  boiler,  presented  by  Benjamin  T,  Squier,  Brook- 

lyn, N.  Y.  (1906.) 
N.  A.  Uren,  Juneau,  Alaska.  (1907.) 
Emil  Volk,  New  York,  N.  Y.  (1894.) 

J.  E.  Vincent,  Palatka,  Fla. ;  a  water-tube  boiler  and  a  porcupine 
boiler.  (1902.) 

Charles  Ward,  Charleston,  W.  Va.  (1883);  coil  boiler  and  ''Navy" 
horizontal  pipe  boiler  (1894);  Ward's  torpedo-boat  boiler,  Ward's  . 
torpedo-boat  boiler  No.  2,  Ward's  straight-tube  launch  boiler  (1895) ;  ( 
Ward's  Royal  Arch  or  Navy  boiler  (1897.) 

S.  Waterhouse,  Boston,  Slass.  (1884.) 
J.  W.  Walters  &  Co.,  sectio^al  water-tube  boiler.  (1888.) 
Wadham,  1315  Third  avenue,  New  York,  N.  Y.  (1890.) 
Worthington  water-tube  boiler.  New  York  Safety  Steam  Power 

Company,  New  York,  N.  Y.    (1891,  1897.) 
George  &  James  Warrington,  Chicago,  111.  (1891.) 
C.  A.  Wilkerson,  Lynn,  Mass.  (1892.) 
Wickes  Bros.,  East  Saginaw,  Mich.  (1893.) 

Warner  &  Papst,  San  "Francisco,  Cal.  (1893.) George  L.  Wright,  North  Andover,  Mass.  (1894.) 
Samuel  T.  Wiihams,  Baltimore,  Md.    (1894;  modification,  1899 

and  1900.) 
D.  Y.  Williams,  South  Haven,  Mich.  (1894.) 
W.  Frank  West,  Morris  Heights,  N.  Y.  (1895, 
George  Warrington,  Chicago,  111.    (1895,  1902.) 
Waterous  boiler,  J.  B.  Rives,  St.  Paul,  Minn.  (1896.) 
R.  Weston  &  A.  M.  Lemke,  Saginaw,  Mich.  (1896.) 
George  L.  Whittington,  Sea  Isle  City,  N.  J.  (1896.) 
Charles  P.  Willard,  Chicago,  111.  (1896.) 
Benjamin  A.  Wyatt,  Boston,  Mass.  (1897.) 
Charles  M.  Weber,  Cincinnati,  Ohio.  (1897.) 
Watson  &  Peterson,  Kansas  City,  Mo.  (1897.) 
Theodore  H.  Wyman,  Sebec,  Me.  (1897.) 
James  C.  Wignall,  Philadelphia,  Pa.;  Bretherton  boiler.  (1897.) 
Western  water-tube  boiler;  Phil  Rohan,  St.  Louis,  Mo.  (1898.) 
Egbert  P.  Watson,  Elizabeth,  N.  J.    (1898;  modification,  1900; 

porcupine  boiler,  1903.) 
Robert  White,  Brooktyn,  N.  Y.  (1899.) 
Beder  Wood,  Moline,  111.  (1899.) 
George  S.  Wolf,  West  Dover,  Ohio.  (1901.) 
E.  C.  Walker  Co.,  Louisville,  Ky.  (1907.) 
White  patent  steam  generator,  presented  by  The  White  Garage, 

Cleveland,  Ohio.  (1907.) 
Winthrop  Waite,  New  York,  N.  Y.,  the  Miner  flash  steam  generator. 

(1907.) 
H.  T.  Wood,  Pittsburg,  Pa.    (1908.)  ) 
White-Forstcr  steam  generator.  The  Babcock  &  Wilcox  Co.,  New 

York,  N.  Y.  (1909.) 
Yarrow  water-tube  boiler.  New  York,  N.  Y.  (1892.) 
Yarrow  type,  No.  2,  Wm.  Cramp  &  Sons,  Philadelphia,  Pa.  (1897.) 
Robert  R.  Zell  &  Co.,  Baltimore,  Md.  (1894.) 
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Page. 
Accident  drill  on  passenger  steamers   105 
Accidents,  reports  of: 

By  licensed  officers   95 
By  local  boards   112 Adamson  flues.   See  Flues. 

Affidavit  of  manufacturer  of: 
Line-carrying  guns   78 Marine  steam  boilers   13 

Constructed  of  material  tested  at  mill   13 
Using  steel  braces   21 Air  tanks  of  lifeboats   65 

Alaskan  rivers,  starting,  stopping,  and  back- ing signals  on   116 
Anchors,  floating,  requirements  for   79 
Angle  stifCeners  for  curved  surfaces   30 
Appendix   119 
Appeals  to  supervising  inspector  in  cases  of  trial of  licensed  officers   118 
Axes  on  passenger  vessels   82 
Barges: 

Excursion,  regulations  regarding   110 
Ferry,  life-saving  equipment  on   109 Ocean  towed,  equipments  on   67 
Passenger,  life-saving  and  fire-fighting  equip- ment of   71 

Barrels,  fire,  on  passenger  steamers   82 
Bell.   See  Fog  bell:  Signals. 
Bell,  alarm,  required  on  certain  steamers  115 
Bending  test,  steel  and  iron  boiler  plates  11,12 
Board  of  Supervising  Inspectors,  rules  of  order for   127 
Boat  drill   105 
Boiler  coverings,  removal  of,  at  annual  inspec- tions  Ill 
Boiler  flues.   See  Flues. 
Boiler  plates: 
Extending  beyond  cylindrical  shell  over  fur- naces, requiremeiats  for   17 

For  repairs  of  stock,  testing  of,  at  mill   10 
Iron- 

Bending  test  of   12 
Requirements  for   12 Requirements  for   10 

Stamping  of   9 
Steel- 
Quenching  and  bending  test  of   11 
Requirements  for   11 

Testing  of   10 At  mills   10 
Tests  of,  record  of   12 Boilers: 
Angle  stiffeners  for  curved  surfaces   30 
Ap7)roved  for  use  on  steam  vessels  134 
Bumped  heads  of   24 
Biitt  straps  of   18 
Cast  iron  and  steel  in   48,62 
Combustion  chambers  and  back  connections.  22 
Copper  tubes  in   62 
Date  of  building  of   51 
Diagonal  stays,  area  of   19 
Donkey   18 
Drawings  and  specifications  for   16,  .59 
Drilling  of,  to  determine  thickness   18 Drums  of   62 
Externally  fired,  distance  of  flues  of,  from shells   59 
Ff ed  water  for   50 
Fittings  of,  material  for  48, 40 

Page. 
Boilers— Continued. 
Flash   52 
Flat  surfaces  in,  stress  allowable  on   22 
Foreign-built,  admission  of,  to  American  reg- 

istry  14 
Fusible  plugs  in   51 
Gauge  cocks  of   52 
Girders  used  in   22 
Heads  of  24,62 
Western  rivers   CO 

Holes  in- Drilling  of   17,18 
For  pipe  connection,  reenforcement  of . .  46,  47 

Hydrostatic  test  of   18,62 
Presence  of  both  local  inspectors  at  112 

Inspected,  report  of  local  inspectors  on  Ill 
Inspection  of   111,112 

By  new  engineer   94 
Malleable-iron  fittings  in   62 Manholes  in  shells  of   CO 
Western  rivers   CO 

Manufacturers'  affidavits  regarding   13 Name  plates  for   51 
Porcupine  type,  formula  for  determining  pres- sure on   61 
Pressures  allowable  on— Rule  for   17 
Rivet  holes  in   17,18 
Repairs  to,  engineer's  report  on   94 Safety  valves  for   52 
Lock-up,  to  prevent  excessive  steam  pres- sure  113 

Sea  cocks  connected  with   69 

Stays  of— Manufacturer's  affidavit  regarding   21 Maximum  pitch  of   23 
Requirements  for   18 

Steam  gauges  of   52 
Stop  valves  for   59 
Thickness  of,  drilling  to  determine   18 
Unsafe,  engineer's  report  on   94 Water  gauge  of   52 
Water-tube   62 

Copper  and  brass  tubes  and  drums  in   62 
Drawings  for   62 
Hydrostatic  test  of   62 Pressure  allowable  on   61 

Western  river   CO 
Fenders  behind   83 

Which  have  been  used  for  other  purposes,  use 
of,  as  marine  boilers   10 

Woodwork  near,  protection  of   59 Boiler  shells: 
Cylindrical,  pressure  allowable  on   17 
Inspection  of   111,112 

Boiler-tube  plate,  compressive  stress  allowable on   31 
Boiler  tubes: 
Lap- welded,  pressure  allowable  on   25 
Seamless  steel,  inspection,  testing,  and  gaug- 
ing of   27 Bolts.   See  Socket  bolts;  Stay  bolts. 

Brass  tul)es  in  water-tube  boilers   61 
Bridge,  navigator's,  exclusion  of  certain  per- sons from   92 

Buckets,  fire,  requirements  regarding  82,83 Bulkheads   80 
On  ferryboats   108 

Butt  straps  on  boilers,  requirements  for   18 
(143) 
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Paga 
Cable  for  communication  required  on  certain steamers   114 
Carley  life  float,  buoyancy,  etc.,  of   73 
Cast  iron  and  steel,  use  of,  in  boilers,  pipes,  and 

connections   48,62 
eocks.   See  Seacocks;  Stop  valves. 
Color  blindness,  examination  of  licensed  ofTicers for   104 
Cone  tops,  formula  for  pressure  allowable  on   42 
Copper  pipe,  use  of,  in  marine  boilers   45 
Copper  tubes,  use  of,  in  water-tube  boilers   62 
Cork,  loose  granulated,  life-preservers  of,  pro- hibition of   77 
Cotton,  baled,  how  bound  and  covered   83 

Diagonal  stays,  area  of   19 
Districts,  supervising,  territory  embraced  in   5 
Dock,  inspection  of  vessels  in   107 
"Doctor,"  use  of,  as  fire  pump. .  ̂    85 Documents,  official,  public  inspection  of   114 
Donkey  boilers,  requirements  for   18 
Draft  of  seagoing  vessels,  maximum,  to  be  re- corded in  log  book   Ill 
Drags,  requirements  for   79 

Eighth  district,  starting,  stopping,  and  backing 
signals  in   113 

Elevators,  steam  floating,  location  of  whistles of   112 
Engineers: 

Grades  of,  and  requirements  for  eligibility  to license   93 
Examination  of  boilers  and  machinery  by   94 
License  of  (see  Licenses)  93,94 
Report  of,  on  repairs   94 Routes  of   93 

Equipments  approved  for  use  on  steam  ves- sels  129 
Evaporators,  steam  pressures  allowable  on   50 
Excursion  steamers  and  barges: 

Issuance  of  permits  for   109 
Lifeboats  and  life-saving  equipments  re- quired on   109 
OfTicers  required  on   110 
Regulations  regarding   109 

Feed  pipe.  Sec  Pipe. 
Feed  water  for  marine  boilers,  temperature  of . . .  51 
Feed-water  heaters,  pressure  allowable  on   50 
Fenders,  sheet-iron,  behind  boilers  of  western r  i  ver  steamers  -. .  83 
Ferrosteel   48 
Ferry  barges,  life-saving  appliances  on   109 Ferrvboats   108 
Bulkheads  on  108 
Definition  of   108 
For  railroad  passenger  cars,  life-saving  equip- ments, etc.,  of   109 
Lifeboats  and  life-preservers  for   108 Watch  on   101 

Fifth  district,  starting,  stopping,  and  backing 
signals  in  part  of   110 

Findings  of  inspectors  in  trials  of  licensed  offi- cers, notificat  ion  of   118 
Fire  alarm ,  general   105 
Fire  apparatus: 
Examination  of,  by  both  local  inspectors  112 
O  n  passenger  barges   09 On  vessels   81 

Fire  barrels,  requirements  regarding   82 
Fire  boats,  lifeboals  on   G7 
Fire  buckets,  requirements  regarding  82,83 
Fire  drill  on  passenger  steamers   105 
Fire  extinguishers: 

A  ppro ved  for  use  on  steam  vessels   1 33 
Chemical, rcgulatioiisregarding   85 

Fire  pipes,  requireriienlsfur  84,85 
Fire  pumps,  requirements  for  84,85 Fisiilng  vessels,  steam,  license  for  master  or 

mate  of   100 
Flanges  in  steam  and  feed  pipes   40,47 Fhisli  boilers   52 
Flat  surfaces,  stress  allowable  on   22 
Float.  ̂ »'fc  Life  noat. Flues: 

Uraclng  of   42 
Corrugated,  thickness  of  nieasureiiient  of   41 

Page. 

Flues— Continued. 
Externally  fired  boilers   59 
Pressure  allowable  on,  formulas  for  37-43 
Adamsontype.   41 
Brown  type   40 
Cone-shaped   42 
Corrugated   39 
Fox  type   40 
Having  sections  18  inches  long   41 
Leeds  suspension  bulb   39 
Morison  suspension  type   39 
Purvestype   40 
Used  for  steam  chimneys   43 
Vertical  type   42 

Reqirements  for  37-43 Socket  bolts  in   44 
Steam  chimney- Plain,  pressure  allowable  on  42,43 Pressure  allowable  on   43 

Fog  bell  required  on  vessels,  size  and  material of   116 
Freight,  stowage  of,  duty  of  mate  to  supervise . .  106 Furnaces: 

Plates  extending  over,  requirements  for   17 Pressure  allowable  in   39 
Steel  for,  tensile  strength  and  elongation  re- 

quired  39 See  Flues. 
Fusible  plugs,  requirements  for   51 

Oas  fire  apparatus   84 
Gauge  cocks  on  boilers   52 
Gauges: 
Steam,  on  boilers   52 
Water,  on  boilers   52 

Girders,  boiler,  formula  for  pressure  on   22 
Guns,  line-carrying   77 
Approved  for  use  on  steam  vessels   131 
Carriages  for,  numbering  of   79 
Manufacturer's  affidavit  of  test  of   78 
Powder  charge  for   78 

Gusset  stays   19 

Hatches,  covering  of.   106 
Hawaiian  Islands,  license  for  master  or  mate  of 

coasting  vessels  in   101 
Heads,  boiler: Pressure  allowable  on   24 
Requirements  for   24 Western  rivers   60 

Hemp,  baled,  how  bound  and  covered   83 
Hose,  fire,  test  and  inspection  of   86 
Hose,  fire,  when  may  he  uncoupled   86 
Hulls,  boring  of,  to  determine  soundness   104 

Sec  Inspection. 
Hj'^drostatic  test  of  boilers   18,62 
Inflammable  articles,  certain,  prohibited  as 

stores  on  passenger  and  pleasure  steamers.  115 
Inflammable  material,  protection  of,  from  fire. .  83 
Inspection  of  steam  vessels   106 

Application  for   106 
Docked  fur  repairs   107 
Employed  by  the  (Jovernment   106 For  renewal  of  certificate,  time  of   107 
Hulls   106 
Reports  on,  by  local  boards   113 

Inspection  certificates: Period  of   107 
Revocation  or  suspension  of   107 
Signatures  to   107 

Inspectors: Duties  of   110 
Local   6 

Joint  examination  of  fire  apparatus  by   112 
Joint  lest  of  boiler  bv  hydrostatic  pressure 
by   112 Notification  of,  of  decisions  of  supervising 
inspector  aiul  issuance  of  permits  to  carry 
]>as.sengers   Ill 

Notification  of,  of  licenses  refused,  revoked, 
or  suspended  in  adjoining  districts   Ill 

Reports  by   111,113 Rules  for  government  of,  in  trials  of  licensed officers   117 
Supervising   5 
Annual  reports  of   lU 
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Inspec  tors— Cont  inued . 

Appeal  to,  in  cases  of  trial  of  licensed  offi- cers  118 
Notification  to  local  inspectors  of  decisions 

of,  and  permits  to  carry  passengers  issued 
hy   Ill 

Testimony  of,  method  of  obtaining  by  other 
inspectors   Ill 

Instruments  approved  for  use  on  steam  vessels.  129 Iron: 
Cast,  use  of,  in  boilers,  pipes,  and  connections.  50 
Malleable,  fittings  of,  in  boilers,  etc   62 

"Joint  rule"  for  examination  of  fire  apparatus and  hydrostatic  test  of  boiler   112 Joints: 
Of  steam  and  feed  pipes   46,  47 
Riveted  lap,  formulas  and  tables  for  pitch  of rivets  iu   119 
Slip,  in  steam  pipes   47 

Kapok  life-preservers,  prohibition  of   77 
liadders  on  passenger  steamers  and  barges   80 
Laws,  pilot,  issue  of,  to  licensees   92 Leeds  furnace   39 
Licenses,  officers': Application  for  89,117 

Engineers'— Classes  of  and  requirements  for   93,94 
Designation  of  tonnage  of'vessels  on   94 For  motor  vessels    96 

Examination  for   88-92 
Notification  of  place  and  date  of   117 Place  of   88 

Ink  to  be  used  for   89 
Issued,  reports  on,  by  local  boards   113 
Light-House  Service,  special   91 Loss  of,  certificate  of   89 
Making  out  of   89 
Masters'— Examination  for  color  blindness  before 

granting  of   104 
For  Hawaiian  and  Porto  Ilican  coasting vessels   101 
For  sail  vessels  of  over  700  gross  tons   99 
For  barges  carrying  passengers   101 For  steam  pilot  boats   100 
For  steam  fishing  vessels   101 
For  steam  vessels   96-98 For  unfamiliar  waters   92 
Issue  of  pilot  rules  and  regulations  with   92 

Mates'— Examination  for  color  blindness  before 
granting  of   104 

Examination  for,  inland  or  river  steamers. .  103 
For  Hawaiian  and  Porto  Rican  coasting 
vessels   101 

For  sail  vessels  of  over  700  gross  tons   99 
For  steam  fishing  vessels   101 
For  steam  pilot  boats   100 
For  steam  vessels   102, 103 

Method  of  obtaining   88 
New,  for  change  of  grade   90 
Pilots'   92 
Educational  requirement  for   92 Examination  for  color  blindness  before 

granting  of   104 
Experience  required  for   103, 104 
Extension  of,  to  new  route   92 
For  unfamiliar  waters   92 
For  yachts  (owners)   100 
Issue  of  pilot  rules  and  regulations  with   92 

Refusal  of,  stetement  of  reasons  for   117 
Refused,  report  of,  by  local  boards   113 
Rcnawa"  of   92 
Evidence  of  applicants'  title  to   91 For  new  waters   92 

Revocation  of   91 
For  drunkenness  and  other  misconduct   91 
Rules  of  practice  for  trials  for   117 

Revoked— New  licenses  to  former  holders  of   91 
Report  of,  by  local  boards   113 Surrender  of   91 

Signature-;  to   107 
Special,  eligibility  of  holders  of,  for  examina- tion for  higher  grade   91 

Page. 

Licenses,  officers'— Continued. 
Suspended- New  licenses  to  former  holders  of   91 

Report  of,  by  local  boards   113 Surrender  of   91 
Suspension  of  '   117 For  drunkenness  and  other  misconduct   91 

Rules  of  practice  for  trials  for   117 Lifeboats: 
Air  tanks  of   65 
Approved  for  use  on  steam  vessels   130 
Capacity  of,  determination  of   67 
Capacity  required  for  different-sized  vessels.  70, 71 Construction  of   65 
Disengaging  apparatus  for   133 
Drawings,  specifications,  and  name  plate  for  65 
Equipments  of   66 
For  ferryboats  •.   108 For  fire  boats   69 
For  Hawaiian  steamers   66 
For  ocean  vessels,  size  and  equipment  of.. .  67, 70 
For  passenger  sail  vessels   71 
For  small  passenger  steamers   69 
For  stern-wheel  towing  steamers   69 
Method  of  carrying   67 Life  floats: 
Carley,  buoyancy,  etc.,  of   73 
Wooden,  requirements  for   77 

Life-preservers: 
Approved  for  use  on  steam  vessels   130 
For  ferryboats   108 
For  sail  vessels   71 
Granulated  cork,  loose,  prohibition  of   77 
Kapok,  prohibition  of   77 
Requirements  for   74-70 

Life-raft  cylinders,  construction  of   72 Life  rafts: 
Approved  for  use  on  steam  vessels   129 
Buoyancy  and  equipments  of   72-74 Capacity  determined  by  test   74 
Drawings,  specifications,  and   name  plate for   71 
Granulated  cork,  loose,  prohibition  of   77 
Marking  of  capacity  on   72 

Light-House  Service,  special  license  for  officers of   91 
Lights,  unauthorized,  carrying  of  prohibited. .  117 
Line-carrying  guns  and  projectiles   77 
Approved  for  use  on  steam  vessels   131 
Crew  to  be  drilled  in  use  of,  and  drills  entered 

on  log   79 
Log  book: Draft  of  seagoing  vessels  to  be  recorded  in.  115 
Required  to  be  kept  on  certain  steamers   106 Lookout.   See  Watch. 

Low-water  gauge.  See  Water  gauge. 

Machinery: 
Approved  for  use  on  steam  vessels   129 
Inspection  of,  by  new  engineer   94 
Unsafe,  engineer's  report  of   94 Manholes  in  boilers   60 
Western  rivers   00 

Manufacturers'  affidavits: 
Of  test  of  line-carrying  gun   78 
Regarding  marine  steam  boilers.   13 Constructed  of  material  tested  at  the  mill. .  13 

Using  steel  braces   21 
Masters: 

License  of  {see  I/icenses)   96-99 
Licensed  master  required  on  every  steam  ves- sel of  over  100  tons  underway   90 
Passenger  steamers,   duties  of  (fire  drill, 
etc.)   105 Mates: 

Inland  or  river  passenger  steamers,  duties  of.  103 
License  of  {see  Licenses)   101, 103 

Means  of  escape  from  steamers   81 Motor  vessels: 
Engineer's  license  for   90 
Experience  on.  allowable  for  pilot's  license..  104 
Whistles  on..  ■   115 

Name  of  steamer,  marking  of,  on  equipments. .  81 
Name  plate: 

On  boiler   51 
On  lifeboats  and  rafts     05, 71 
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Page. 
Ninth  district,  starting,  stopping,  and  backing 

signals  in   116 
Officers,  licensed: 

Reports  of,  on  accidents   95 
Rules  and  regulations  regarding   87 
Trials  of,  rules  of  practice  for   117 

Officers,  Steamboat-Inspection  Service   5 
Official  records  and  documents,  public  inspec- tion of   114 
Oil  allowed  as  stores  on  passenger  steamers   115 
Passengers,  deck  or  steerage,  assignment 

space  to   106 
Passenger  sail  vessels  and  barges: 
Ladders  on   80 
Life-saving  and  fire-fighting  equipment  of   71 Passenger  steamers: 
Definition  of  81,87 
Exclusion  of  certain  persons  from  bridge  and 

pilot  house  of  '  .  92 Fire  drill,  etc.,  on   105 Ladders  on   80 
Lifeboats  for  68-"  1 Oil  and  petroleum  on   115 
Stairways  on   80 Watchmen  on   104 

Petroleum,  refined: 
Carrying  of,  on  passenger  steamers   115 
Receptacles  for   115 

Pilot  boats,  steam,  license  for  master  or  mate  of.  100 Pilot  house: 
Exclusion  of  certain  persons  from   92 
Flashing  of  searchlight  into,  prohibition  of .. .  116 

Pilot  rules  and  regulations,  issue  of,  to  licensees.  92 Pilots: 
Extension  of  route  of   92 
Guidance  of,  by  rules  of  Board  of  Supervising 
Inspectors"   104 Illiterate,  issue  of  licenses  to   92 

License  of  (see  Licenses)   103-104 Route  of,  extension  of  92, 104 
Pipes: 
Bilge   86 
Cast  iron  and  steel  in   48 
Copper,  requirements  for   45 
Feed,  joints,  flanges,  etc.,  of   45-47 Fire   83 
Holes  for,  in  boilers,  reenforcement  of   47 
Main  steam,  thickness  of,  and  pressure  allow- able on   25 
Seamless  steel,  material,  inspection,  and  tests 
of   29 
Sounding   86 
Steam  — For  fire  extinguishing ,  requirements  for   83 

Joints,  flanges,  etc.,  of   46,47 
Lap-welded  ,  annealing  of   47 
Lap-welded,  hydrostatic  test  of   47 Slip  joints  for   48 
Welded,  requirements  and  tests  for   47 Pitch: 

Of  rivets,  formulas  and  tables  to  determine. . .  119 
Of  stays,  maximum   23 Plates: 
Extending  beyond  cylindrical  shell  of  boiler 

over  furnace,  requirements  for   17 
Lap  joints  in,  formulas  and  tables  of  pitch  of, rivets  for   119 
See  Boiler  plates. 

Plugs,  fusil)Ie,  in  boilers   51 
Porcupine-type  boilers,  pressure  allowable  on.  61 
Porto  Rico,  license  for  master  or  mate  of  coast- ing vessels  in   101 
Projectiles,  line-carrying   77 Pumps: 

lioiler- testing   85 
Fire  84-86 

(Connection  of,  with  hold   Hi> 
Steam,  approved  for  use  on  steam  vessels   131 Purves  furnace   40 

Quenching  test,  steel  boiler  plates   11 
Ilailroad  passenger  cars  on  ferryboat,  unlocking of  doors  of   109 
Records,  oilicial,  public  Inspection  of   114 Reenforcing: 

Elw;tric  process   63 
Oxy-m-ctylene  process   63 

Page. 
Regulations,  pilot,  issue  of,  to  licensees   92 
Repairs: Inspection  of  vessels  docked  for   107 

Inspectors  must  be  notified  of   107 
Permit  to  proceed  to  other  ports  for  107 

Reports: Annual,  of  supervising  inspectors   Ill 
Inspectors',  publication  of   Ill 
Of  accidents— By  licensed  officers   95 
By  local  boards  112 

Of  boilers  inspected  by  local  boards   Ill 
Of  examinations  into  alleged  violations  of 

steamboat  law,  by  local  boards  113 
Of  licenses  issued,  revoked,  suspended,  and 

refused,  by  local  boards   113 
Of  repairs,  by  engineer   94 
Of  steamers  gone  out  of  service,  by  local 
boards   113 

Of  steamers  inspected  and  refused  inspection, 
by  local  boards   113 

Of  unsafe  boilers  or  machinery ,  by  engineer. . .  94 
Tabular,  of  vessels  inspected,  etc.,  by  local 
boards   110 

Ring  buoys  may  be  required   77 
Rivet  holes  in  boilers,  drilling  of,  etc   17 
Rivets,  pitch  of,  etc.,  formulas  and  tables  for 
determining  119 

Rockets,  line-carrying   77 
Approved  for  use  on  steam  vessels  131 

Rule  I.— Boiler  plate   9 
Rule  II.— Boilers  and  attachments   14 
Rule  III.— Boats,  rafts,  bulkheads,  and  life- 

saving  appliances   63 
Rule  IV.— Fire  apparatus   81 
Rule  v.— Licensed  officers   87 
Rule  VI.— Inspection  of  steamers   106 
Rule  VII.— Ferryboats  108 
Rule  VIII.— Excursion  steamers  and  barges  109 
Rule  IX.— Duties  of  inspectors  110 
Rule  X. — Miscellaneous   114 Rules: 

Of  order  for  meetings  of  Board  of  Supervising 
Inspectors   127 

Pilot,  issue  of,  to  licensees   92 

Safety  valves: 
Approved  for  use  on  steam  vessels   132 
Area  of  52-57 
Lever  57,58 
Lock-up  for  steamers  that  have  carried  excess of  steam   113 
Spring-loaded   57 Sail  vessels: 
Over  700  gross  tons,  license  for  master  or  chief mate  of   99 

Passenger- Lifeboat  and  life-preserver,  equipment  of. . .  71 
School  ships,  experience  on   102 Sea  cocks   59 
Searchlight,  flashing  of,  into  pilot  house,  pro- hibition of   116 
Semisteel   48 
Separators,  pressure  allowable  on   60 Shells.   Sec  Boiler  shells. 
Signals: (Jong,  tube  to  return  sound  of,  to  pilot  house. .  114 

Starting,  stopping,  and  backing,  in  eighth, 
ninth,  and  part  of  fifth  districts  116 

Telegraph,  repetition  of   114 
Siphons,  steam: Approved  for  use  on  steam  vessels..   131 

For  use  as  bilge  pipes   86 
Slip  joints  in  steam  pipe   48 Socket  bolts  in  linos   45 
Sounding  apparatus  and  hand  line,  deep-sea, recjuired  on  certain  ocean  steamers   112 
Sounding  pipes  retiuirod   86 
Speaking  tube  between  pilot  house  and  engine room   Ill 
Stairways  on  passenger  steamers   80 
Stamps  "on  boiler  plates: Inspex'tor's   10 
Manufacturer's   9 

Station  bill  on  ])»ssenger  steamers  105 
Stay  bolt^,  boiler,  requirements  for   17 
Stays,  boiler: 1  Mich  of  ,.  23 

Recjuiroments  for.-...   li,19 Stress  allowable  on   I^il9 
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Page. 
Steamboat-Inspection  Service,  officers  of   5 
Steamboat  law,  violations  of,  report  of  inves- tigations of,  by  local  boards   113 
Steam-chimney  flues,  pressure  allowable  on, formulas  for   43 
Steamers  inspected,  refused  inspection,  and 

gone  out  of  service,  reports  on,  by  local 
boards   113 

Steam  fire  apparatus   83 
Steam  launches,  lifeboat  not  required  for   71 
Steam  pipe.   See  Pipe. 
Steam  pumps.   See  Pumps. 
Steel,  cast,  use  of,  in  boilers,  pipes,  and  con- nections  48,62 
Steering  apparatus,  extra,  on  steamers   80 
Steps  on  passenger  steamers   80 
Stop  valves  for  boilers   59 
Subpoenas  to  be  served  on  witnesses  in  trials of  licensed  officers   117 
Superheater.   See  Steam-chimney. 
Supervising  inspectors.   See  Inspectors. 
Tanks: 
Approved  for  use  on  steam  vessels   133 
Requirements  regarding   82 

Telegraph  between  pilot  house  and  engine 
room,  repetition  of  signals  on   114 

Telephone  required  between  pilot  house  and 
engine  room  on  certain  steamers   115 

Testing.   See  Boilers;  Boiler  plates,  etc. 
Testimony  of  inspectors,  method  of  obtaining, 

by  other  inspectors   118 
Towing  steamers,  stern-wheel,  lifeboats  for   69 Trials  of  licensed  officers: 

Rules  of  practice  for   117 
Tube  plates,  stress  allowable  on   31 

Page. 
Tubes: 
Copper  and  brass,  in  water-tube  boilers   G2 
Lap-welded,  material,  inspection,  and  tests  of  23 
Seamless  steel,  material,  tests,  and  gauging  of.  27 
Speaking,  between  pilot  house  and  engine room   114 
To  return  sound  of  gong  signals  to  pilot  house.  114 

Valves: 
Marking  of   50 
On  steam  fire  pipes   83 
Stop,  in  boilers   59 
See  Safety  valves. 

Vapor  fire  apparatus   84 
Vessels  inspected,  alphabetic  lists  of,  by  local 
inspectors   113 

Watch  on  steamers   104 
Water  gauge  on  boilers   52 Welding: 

Electric  process   63 
Oxy-acetylene  process   63 Western  river  boilers   60 
Fenders  behind   81 

Whistles: 
On  motor  vessels   115, 134 
Steam,  location  of   112 
Steam,  unnecessary  sounding  of,  prohibited.  114 

Witnesses,  examination  of,  in  trials  of  licensed officers   117 
Woodwork  near  boilers,  protection  of   59 
Yachts: 

License  as  pilot  of   100 
Under  15  gross  tons,  exemption  from  reports 

to  boards  of  inspectors   100 
Yukon  River  steamers,  lifeboats  for   70 
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